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Abstract
Hand in hand with an increasing recognition of mortality as one of the most important demographic 
processes interacting with development in the Philippines, there is more awareness of the need for 
identification of major health issues and analysis of the relevant available data. This thesis responds to the 
need by undertaking an extensive appraisal of the mortality conditions of the Philippines.
Given the inadequacy of most statistics in the Philippines, the thesis includes the assessment of 
socioeconomic and health-related statistics, registered deaths, census data and the 1983 National 
Demographic Survey (NDS). This critical evaluation reveals that: (1) Published socioeconomic and health- 
related statistics are useful for the analysis of covariates of mortality and the construction of a composite 
index of development at the provincial level; (2) Techniques applied to obtain estimates of the level of 
completeness of death registration are largely consistent and can be used to correct the registered deaths for 
overregistration or underregistration of deaths, and to generate life tables for 1960, 1970, 1975 and 1980 at 
the provincial, regional and national levels; (3) Age-reporting is more or less accurate in the 1960 to 1980 
censuses, particularly at ages below 55 years; the age-heaping found at ages 55 years and above is 
minimized by grouping into five-year standard intervals; (4) There are some problems in the classification 
of marital status in the 1975 census; (5) There are no indications of marked peculiarities or measurement 
errors of the 1960,1970 and 1980 data used in the regression analyses; (6) The extent of omission of births 
by women aged 45-49 years and misplacement of dates of births by women aged 40-44 years is not so great 
as to seriously distort the birth histories of the 1983 NDS; and (7) There is a close fit between the generated 
life tables and the United Nations Latin American model life tables at all ages and both with the United 
Nations Latin American and Coale-Demeny model life tables at childhood ages for the nation as a whole 
and all regions except Mindanao.
The life tables produced are used, along with the 1978 Philippines Fertility Survey and the 1983 NDS, to 
re-examine mortality trends. The long-term rapid pace of mortality reduction before 1960 decelerated for 
males during 1960-1970, slightly hastened during 1970-1975 and slackened again during 1975-1980; the 
same trend occurred for women but with an acceleration during 1975-1980. The level of infant and child 
mortality has plateaued since 1960. There is evidence of some coincidence between mortality and 
economic growth trends. The changes in socioeconomic and health-related variables are quantified and 
related to changes in the structure of mortality relationships through estimations of a number of equations
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based upon data from the periods 1960-1970, 1960-1980 and 1970-1980. These yield no significant 
changes during 1960-1970, the decade of retardation of economic growth and mortality decline. During 
1960-1980, there were significant changes related to the effects of road density, but such changes did not 
mean fast improvements in this indicator nationwide, but some improvement in selected areas, or sharply 
reduced intensity of exogenous factors, thus worsening or maintaining the gap between the affluent and 
non-affluent areas. During 1970-1980, changes in the effects of exogenous factors omitted in the 
regression equations, such as health programs and improvements in personal health practices, are more 
dominant than changes in the effects of road density. Such changes appear to have benefited females but 
not males as seen from the accelerating female mortality decline but decelerating male mortality decline 
during the 1975-1980 period. The excess male mortality over time, especially among the single and 
widowers, is consistent with findings of other analysts that all causes mortality increased clearly in the 
Philippine male population but decreased in the female population during the period 1964-1976.
Examination of the relationship between socioeconomic and health-related variables and overall male and 
female survival and infant mortality at the provincial level of analysis using multiple regression analysis 
has shown that the factors strongly associated with overall and male survival, are road density, motor 
vehicles, safe drinking water supply and toilet sanitation; in the case of female survival, the factors are road 
density, motor vehicles, electricity, literacy, safe drinking water supply, toilet sanitation and use of 
midwife; and in the case of infant mortality, they are road density, motor vehicles, literacy and use of 
physician. It is evident that education, as measured by literacy, is positively and inversely related to female 
life expectancy and infant mortality, respectively, but not to male life expectancy. Education and other 
development variables dominate over health variables in affecting female life expectancy and infant 
mortality. While this appears to be the case for male life expectancy in early years, health factors seem to 
be of equal importance or of dominance in influencing life expectancy in recent years.
Estimates of the relative impact of a variety of socioeconomic, demographic, health related- 
environmental and proximate factors upon the risk of neonatal, post-neonatal, overall infant and child death 
using log-linear models, reveal net independent effects of maternal education, preceding birth interval, birth 
order and maternal age at childbirth on neonatal mortality; of household income, maternal education, 
preceding birth interval, birth order, maternal age at birth of child, time period of birth, housing quality and 
toilet sanitation on post-neonatal and child mortality; and of almost the same seven predictors, with housing 
quality replaced by source of drinking water on overall infant mortality. While the demographic variables 
are more dominant during infancy, the socioeconomic and health related-environmental factors are 
prominent at later childhood ages. Breastfeeding, immunization and supplemental feeding are found 
important, but their measured effects are attenuated through circular causation and censoring problems, 
which are not accounted for in the analysis. There are no significant net independent effects of prenatal 
care, place of maternal delivery and birth attendance on child mortality, at any age.
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On the whole, while other countries have recorded remarkable successes in reducing mortality, the 
Philippines, faced with an ailing economy, has followed a deceleration in mortality decline. The varying 
patterns of effects of socioeconomic, health-related and demographic factors on the components of child 
mortality, the differing trend in and patterns of influence of socioeconomic and health-related factors on 
male and female mortality and the lack of substantial structural and developmental changes shine a 
spotlight on the reasons of this retardation.
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1Chapter 1 
Introduction
1.1. The importance of mortality trends in Philippine development
The Philippines has not kept pace with significant changes in the international scene in recent years in 
two respects: economic performance and mortality experience. Around 1960, it had one of the highest per 
capita incomes in East and Southeast Asia, resulting from the intensive 1948-1960 postwar reconstruction 
and early industrialization in the 1950s; but this status has not been maintained. Since then, while other 
countries such as South Korea, Taiwan, Malaysia and Thailand have experienced dramatic economic 
growth, growth in the Philippines has stalled. Its economic growth slowed during the 1960s. Although 
there was a slight rise in the average annual rate of increase of real gross national product from 5.1 per cent 
during the 1960s to 6.1 per cent during the 1970s, this was still lower than the 6.4 per cent per year growth 
registered around 1960. During the early 1980s, the economy deteriorated, culminating in negative growth 
rates in 1984 and 1985 (Hill, 1986, 1988; Government of the Philippines- UNICEF, 1987; Herrin, 1988). 
The country’s very recent poor economic performance has turned the lead that it showed around 1960 into 
a lag. Overall, it has fallen far behind its neighbouring East and Southeast Asian countries in economic 
development
Another factor that characterizes the recent history of the country is political instability. It was in the late 
1960s and early 1970s that civil discord reached a very critical point which led to the declaration of martial 
law in September 1972 by the late President Marcos. The political structure remained unstable through the 
1970s and 1980s. These two factors, economic deterioration and political instability, triggered the 
February revolution in 1986 which toppled the Marcos administration.
These two factors may also have affected the mortality situation of the country. The already poor 
majority became poorer and poorer. The more they were deprived of the basic necessities of life, the more 
susceptible they were to ill-health and death. Moreover, the more serious the problems of law and order, 
the greater the risk to personal safety faced by the people. Whether this economic deterioration or political 
instability is reflected in Philippine mortality requires further investigation.
Various studies have been consistent in indicating that the long-term trend in Philippine mortality decline 
has plateaued (Zablan, 1975, 1977, 1978, 1983, 1984; Concepcion and Smith 1977; Madigan, 1977;
2Williamson, 1979; Zafra and Nazareth, 1981; Reyes, 1981; United Nations, 1982a; Martin et al., 1983; 
Concepcion and Cabigon, 1984). However, most of these studies established such trends by comparing 
figures derived by different investigators utilizing dissimilar procedures or data collection. It is worth 
re-examining whether the trend discerned is affected by differences in the methods of estimation used. One 
way to establish this is to apply consistent techniques of estimation and consistent sources or comparable 
data. If the outcome of this exercise reveals the same slackening trend in mortality, then this trend could be 
compared with economic trends. Then there is a need to seek further evidence of the underlying causes of 
such a trend. Moreover, identifying specific demographic, socioeconomic and health-related variables that 
strongly affect mortality provides some insights into the design of programs specifically geared towards 
improvement of overall survival.
Three other developments have created further interest in Philippine mortality research. The first is the 
global promotion of primary health care and child survival led by international agencies like the World 
Health Organization (WHO) and the United Nations International Children’s Emergency Fund (UNICEF). 
In conjunction with these organizations, the Philippine government has implemented several health 
programs, which include growth monitoring, oral rehydration therapy for diarrhoea, breastfeeding, 
immunization, food supplements, family planning and maternal and child health. These have been 
implemented through the active co-operation and participation of the populace and the involvement of 
external agencies: the Asian Development Bank (ADB), Australian International Development Assistance 
Bureau (AIDAB), Japan International Cooperation Agency (JICA), UNICEF, United Nations Development 
Program (UNDP) United Nations Industrial Development Organization (UNIDO), United Nations Fund for 
Population Activities (UNFPA), United States Agency for International Development (USAID), World 
Bank (WB), International Bank for Reconstruction and Development (IBRD), and WHO; and bilateral 
assistance from Australia, Canada, Federal Republic of Germany, Italy, Japan, and the United States.
Simultaneously with the implementation of these programs, operational research has been undertaken. 
For instance, the Expanded Program on Immunization (EPI) started on 12 July 1976 has been evaluated 
three times, in 1978, 1982 and 1986. These evaluations disclosed low coverage of immunization, the main 
causes of which are socio-cultural factors and deficiencies in the Department of Health (DOH) delivery 
system (DOH,1987a). The socio-cultural factors include mothers’ educational background and economic 
status and attitudes, values, mores and religion. The delivery system factors refer specifically to 
implementation problems: high drop-out rates, varying personal lists of contra-indications to immunization 
by public and private physicians, lack of maintenance of cold chain equipment used for vaccine storage, 
insufficient EPI supplies and inadequate planning, management, supervision, monitoring and surveillance.
The 1985 survey conducted by DOH, WHO, USAID and UNICEF covering a nationwide sample of 
11,000 children revealed relatively high morbidity and mortality from preventable diseases, particularly
3diarrhoea (DOH, 1987b). Two major research projects on acute respiratory infection (ARI) have been 
piloted in five rural municipalities in Bohol since 1983, and in urban poor communities in Alabang (part of 
the municipality of Muntinlupa, within the National Capital Region) since 1984; they have revealed higher 
overall prevalence of ARI in the urban than in the rural communities (DOH, 1987c). The report postulated 
poverty and environmental hazards, such as pollution and crowding in the urban areas which might have 
been responsible for higher incidence. The DOH prospective perinatal study conducted in a community 
setting showed substantial variations in perinatal mortality by sub-areas, maternal health conditions and 
prenatal care (Casabal, n.d.).
These operational research projects are very useful in the evaluation of health strategies. They provide a 
snapshot measure of the success of the health programs implemented. However, they may be more useful 
in short-term planning; long-term planning requires more substantive investigation of the health situation of 
the populace and of the factors that are likely to impede health improvement. Hence, substantive and 
scientific studies are needed to supplement these operational researches. Both provide insights for the 
determination of the best mix of strategies in taking the long road to longevity.
The second development of significance for mortality research is the integration of population in overall 
development planning in the Philippines. Planners have recognized the importance of mortality as one of 
the demographic processes interrelated with development. Significant gains in health and longevity as 
indicated by great improvements in mortality are not likely to come about without substantial economic 
development and far-reaching social change that would include the redistribution of wealth. Insights into 
these complicated interrelationships are undoubtedly useful to Philippine planners.
In fact, the need for development planners to be aware of the importance and complexity of the 
interrelationships between population dynamics and trends in economic and social development has been 
discussed in great detail by, among others, Jones (1977, 1978, 1982), McNicoll (1977) and Herrin (1981). 
Jones (1978:44) identified some of the ‘areas in which demographic trends are intimately bound up, in both 
a causal and a consequential way, with social and economic development’ He stressed the point that 
‘understanding of the interrelationships is incomplete, and there is a need both for more research and for 
careful consideration of the available knowledge base in order to draw out those policy prescriptions which 
are already implicit in the data.’ McNicoll (1977:3) put these views another way by stating ‘that 
demographic change over the course of development cannot be isolated from the overall style of the 
development process. Demographic behavior, just as economic behavior, is governed in important respects 
by underlying patterns of social and administrative organizations.’ He argued further that the consensus 
position on population-development interrelations is held to be unsatisfactory, chiefly for its inadequate 
incorporation of a structuralist perspective.’ This structuralist aspect is further explained in his later work 
(1980:458-459) where the need for a theory of institutional structure is amplified and where he defined
4structures or institutions ‘as more or less stable social or economic arrangements, the form of which 
depends in part on underlying attributes.’ That is, he means structure or institution to include not only 
social and economic arrangement but also cultural and behavioural norms. Indeed, knowledge is still 
limited on these complex population and development interrelationships. This is a challenge to social 
scientists; more so, if one of the main concerns is to make development planners take conscious account of 
these interrelationships. Any research directed to these issues, no matter how incomplete it is, contributes 
some insights into a better comprehension of these complex interrelationships.
The third development is the emergence of various types of statistical techniques that are applicable to 
developing countries with defective data and which provide a basis for consistent analysis. One type 
relates to indirect approaches to the measurement of mortality based on censuses and surveys; another to 
the methods of estimating the completeness of death registration; still another to sophisticated procedures 
of dealing with qualitative data in the analysis of determinants of mortality. To use some of these 
techniques with Philippine data is a worthwhile exercise to gain some inkling of the nation’s mortality 
condition.
In the study of Philippine mortality, several problem areas have also been identified; one is the derivation 
of the infant mortality rate (IMR). In line with rising global concern with child survival, planners are faced 
with the problem of choosing which of the varying figures derived by Philippine demographers could be 
officially adopted in the planning stage. The considerable progress attained in the search for alternative 
data sources (for example surveys) and the application of newly developed indirect techniques of childhood 
mortality estimation have yielded greatly differing estimates. There has often been disagreement as to 
which value is the most plausible.
The indirect techniques of childhood mortality estimation necessitate resort to model life tables. The 
West family of the Coale and Demeny (1966) Regional Model Life Tables has been generally adopted as 
the model representative of Philippine mortality experience. Testing whether this model really represents 
Philippine mortality is certainly an additional prerequisite in the choice of the most plausible indirect 
estimates of infant mortality. Moreover, with the availability of the United Nations (1982b) Model Life 
Tables for Developing Countries, the construction of which included Philippine data, it is useful to examine 
how well these models fare compared with the West model in representing Philippine mortality patterns.
Another problem area is the absence of a clear trend in the estimates of death registration completeness. 
Planners demand up-to-date mortality statistics. Given that surveys and censuses are not taken annually 
owing to the cost involved, and that they provide types of data different from vital registration, 
improvement of the registration of events, particularly births and deaths, must also be of high priority. 
Measurement of the level of death registration completeness over time is one way of monitoring the extent 
to which attempts at improving the registration of vital events have been successful. Identifying the areas
5or provinces that require more intensive efforts to improve the official recording of vital events certainly 
aids planners and officials in designing the best strategy to deal with this.
Another interesting feature emanating from the estimation of completeness of death registration (Flieger 
et al„ 1981; United Nations, 1982b; Concepcion and Cabigon, 1984) is the slightly higher level of 
completeness of death registration for males than females. There is some evidence of the Fulton and 
Hendershot (1975) social bond hypothesis which is summarized in the words of Flieger et al. (1981:11):
... death registration is related to the intensity of participation in social life and the therefrom resulting 
social bonds. Men tend to be more involved in social life than women, particularly when they are heads of 
households, and their deaths cannot go unnoticed as easily as those of women whose social activities are 
more likely to take place in smaller social circles.
Whether such a differential level of completeness of death registration by sex is revealed when the 
analytical methods mentioned earlier are applied is worth investigating.
Extending the analysis of sex differences in reporting of deaths to the study of sex differentials in 
mortality also provides some insights as to which sex has lower mortality. Whether excess male mortality 
prevails in the Philippine setting is worth examining. Extending still further the mortality analysis to 
differentials by marital status and sex may also help in identifying the forces behind the sex mortality 
differentials.
A corollary to the above areas of concern is the need for pertinent up-to- date information at the regional 
and provincial levels. In line with the policy of regionalization, the regional and provincial dimensions 
deserve as much attention as the national dimension. Nevertheless, the paucity of relevant statistics has 
been a perennial problem. Clearly, there is a need to generate meaningful indicators of the mortality 
situation as well as the socioeconomic and health related conditions at the regional and provincial levels 
from existing statistics using appropriate techniques of derivation. It can be argued that although 
Philippine data on mortality, socioeconomic characteristics and health are defective, the recent 
development of methods previously mentioned may help in discerning meaningful regional and provincial 
patterns in these variables.
Another important problem area is the appraisal of patterns and variations in mortality among sub- groups 
of the population. This is one of the means of looking at how Filipinos are faring in terms of meeting the 
health challenges brought about by changing times. One important point of inquiry is the age pattern of 
mortality. Understandably, the present vital registration system cannot provide the necessary information. 
Surveys have been used, but unfortunately again no satisfactory results have emerged. A clear example is 
the result of the 1979 Mortality Survey undertaken in seven regions of the country (Concepcion and 
Cabigon, 1982). Even with a sample of 4000 households per region, no meaningful age pattern of mortality 
could be discerned. Age-specific death rates calculated were extremely low, and zero at certain ages, as 
seen in the relevant figures for two of the seven regions studied (Table 1-1). It was argued that with
6experienced and well-trained field staff there would be less likelihood of attributing to faulty enumeration 
the surprisingly low number of deaths at ages 1-64 years. A more likely explanation is that the sample of 
4000 households per region is too small to allow robust direct estimates of mortality. Mortality requires a 
considerably larger sample than fertility to arrive at plausible direct mortality indicators (Concepcion and 
Cabigon, 1982; Abenoja and Flieger, n.d.). Given the high cost involved in mortality surveys, it may be 
helpful to turn to the registered deaths data and apply the methods stated earlier to discover whether 
meaningful age patterns of mortality can be derived.
Table 1-1: Age-specific death rates per 1000 by sex,
Central Luzon and Metro Manila, 1979
Central Luzon Metro Manila
Age Group -------------------
Both Sexes Male Female Both Sexes Male Female
Under 1 59.0 57.1 61.2 54.5 61.2 47.3
1-4 3.5 2.0 5.1 6.5 7.1 5.7
5-9 0.1 - 0.2 0.8 0.6 1.0
10-14 0.1 - 0.2 0.6 0.6 0.6
15-19 0.2 0.2 0.1 1.3 - 2.6
20-24 0.2 0.5 - 1.4 2.3 0.6
25-29 3.7 7.3 - 3.6 6.1 1.1
30-34 4.2 8.6 - - - -
35-39 0.4 - 00o 3.4 6.7 -
40-44 3.0 5.8 - 2.9 6.0 -
45-49 0.6 0.9 0.4 1.7 3.4 -
50-54 4.0 0.5 7.4 9.6 - 19.5
55-59 4.4 9.5 0.4 10.6 11.2 10.2
60-64 8.4 16.5 1.6 21.0 14.1 26.8
65+ 18.2 10.8 24.6 60.3 74.1 47.8
Source: Concepcion, M.B. and J.V. Cabigon (1982), 'Mortality in 
Central Luzon and Metro Manila: the 1979 Mortality
Survey Final Report', Manila: UPPX, Mimeo.
Other pertinent subjects for investigation are socioeconomic and health-related factors associated with 
mortality. There are two schools of thought concerning the socioeconomic-health-related mortality 
relationships: one advances the theory that socioeconomic development is attained exclusively through 
investment in productive sectors; investment in health and other social sectors to effect mortality reduction 
is regarded simply as a dissipation of savings which renders development plans less effective. This 
approach argues that declining mortality has caused rapid population growth, thus consuming valuable 
development efforts. The main finding of Barlow’s (1968) simulation model of the economic impact of 
malaria eradication is along this line of thought. The other school of thought stresses the importance of 
investing not only in productive sectors but also in social sectors like education and health to effect 
development It holds the view that improvement in these social sectors, especially health, directly affects 
morbidity and mortality, which in turn influences labour force efficiency and productivity level of the 
population. The lower the mortality, the higher the productive level of the population and the greater the
7chance for economic progress. Views of Stevens (1977) and Taylor et cd. (1976) are along this line of 
argument It is important then to examine the operation of the socioeconomic-health-related mortality 
linkages in the Philippines.
Jones (1978:25-26) noted that ‘determinants of fertility is an enormous subject and needs some kind of 
theoretical framework to guide i t ... the relevant question for research into the effect of "development" on 
fertility is not whether there is an effect but rather which mix of social and economic changes will have the 
greatest impact on fertility in particular national or regional settings.’ This sets out a program for 
determining which socioeconomic and health-related factors have the greatest effect on improving survival 
of Filipinos, newborn, young and old.
1.2. Objectives of the thesis
The preceding section indicates the need for further analysis of Philippine mortality and some of the basic
facts and problems confronting Philippine development, health planning and data analysis. It is also clear
from the above that existing findings are not absolute and will have to be reviewed constantly and critically
in the light of results achieved, newer data and the ever-changing conditions of the country. Hence, this
study aims to fulfil the following general and corresponding specific objectives:
A. To determine plausible estimates o£ mortality levels 
and patterns for the nation as a whole and for 
regional and provincial divisions.
Specifically, it seeks to:
1. use consistent methods to establish meaningful mortality 
trends, levels and patterns by:
a. estimating the level of completeness of death 
registration;
b. constructing smoothed abridged life tables 
after adjusting the deaths for underregistration 
(or overregistration); and
c. generating infant and childhood mortality estimates;
2. demonstrate which model life tables best fit the 
Philippine mortality experience.
B. To examine the factors that are associated with mortality. 
Specifically, it aims to:
1. relate national mortality trends with trends in 
economic performance;
2. examine the nature of recent national patterns 
and trends in mortality differential 
by sex and marital status;
generate socioeconomic and health-related indicators 
for the purposes of identifying those that are most 
influential in improving overall survival and in 
reducing infant mortality and of quantifying the
3 .
8role of structural shift and changes in these 
socioeconomic and health-related indicators in the 
structure of mortality relationships; and
4. analyse the covariates of neonatal, post-neonatal, 
overall infant and child mortality.
1.3. Organization of the thesis
The above objectives also define the manner in which the study is organized. Fulfilment of each 
objective is approached separately from the other objectives, although all are closely interlinked. Therefore 
instead of a discussion of literature, data used and methods of analysis in this introductory chapter, in each 
chapter, there is a presentation of the relevant literature, data used and methods of analysis. In this way, the 
study results are put in their immediate context to attain clarity.
In any research endeavour, theories are tested with empirical data which are examined for statistical 
significance to determine whether the hypotheses should be rejected. Data must be analysed for validity 
and reliability. Statistics in the Philippines are less than adequate for mortality analysis; this is a regrettable 
dilemma but has been an inherent problem for Philippine mortality researchers for decades. However, 
some contributions to the solution of these shortcomings are found in Chapters 2 and 3.
Socioeconomic and health-related statistics were compiled from published materials for periods around 
1960, 1970 and 1980 to the level of the province. From this collection, meaningful indicators are 
developed to provide insights into the variation of these variables by province over time. Several statistical 
procedures are used not only to obtain summary measures but also to assess the plausibility of such 
indicators. These are addressed in Chapter 2.
Chapter 3 deals with the estimation of the level of death registration coverage for the nation as a whole, 
and its regional and provincial aggregations for 1960, 1970,1975 and 1980. Four techniques are used and 
discussed. The socioeconomic and health-related indicators in Chapter 2 serve as an additional and useful 
basis in the choice of the best indicator of the completeness of death registration for each area and period 
under consideration. Robustness and sensitivity analysis are used to determine the best measure of the 
level of completeness of death registration. The norm established is that the level of completeness of death 
registration should be positively related with the socioeconomic status of a given province. It must be 
admitted however, that in the final choice of the best level indicator, certain arbitrary decisions are made. 
These decisions nonetheless reflect the adherence to criteria set up for choosing the indicator of level from 
the various analytical techniques utilized.
Apart from the ability to see trends in the level of completeness of death registration over time for the 
country as a whole, its regional and provincial subdivisions, the results in Chapter 3 make possible the 
generation of life tables for the same units of aggregation and periods. Chapter 4 presents these constructed 
life tables. Again assessment of their plausibility is performed to gain confidence in their usefulness.
9Comparison of ihe calculated national and regional life tables with the model life tables of Coale and 
Demeny (1966) and United Nations (1982a) is the subject of Chapter 5. Apart from obtaining further 
evidence of the plausibility of the constructed life tables, it is also possible to assess which model life tables 
best represent Philippine mortality experience.
Summary indicators based on the constructed life tables are then used to fulfil the first general objective 
of this study. Chapter 6 is specifically devoted to the re-examination of the slackening mortality decline 
and a discussion on the relation of this trend with trends in economic performance of the country. Aside 
from life expectancy, the geometric mean of age-specific death rates and temporary life expectancy from 
birth to age 75 years are also used as measures of mortality level, and levels and trends in infant and child 
mortality are constructed from the pregnancy histories from the 1983 National Demographic Survey (NDS) 
and compared with the same measures calculated from the 1978 Republic of the Philippines Fertility 
Survey (RPFS) maternity histories.
Interprovincial variations in mortality are an important issue in the Philippines. This variation in 
mortality among provinces is related not only to differences in levels of social and economic development 
but also to differences in the allocation of health resources and public and private health revenues. Chapter 
6 continues with a discussion of these variations; it concludes with a discussion of the nature, and recent 
national patterns and trends, of the differentials in mortality by sex and marital status controlling for sex 
and age.
Chapter 7 extends the analysis of the interprovincial variations to identify which socioeconomic and 
health-related indicators exert the greatest influence on mortality. The role of structural change in the 
mortality-socioeconomic-health related linkages over time is quantified using provinces as units of 
analysis, amplifying the importance of developing meaningful indicators to the level of the province in four 
periods.
Chapters 8 and 9 relate to the micro-level analysis of the covariates of neonatal, postneonatal, infant and 
child mortality based on the 1983 NDS. Demographic, socioeconomic, health-related and proximate 
variables at the individual level are examined and those that emerge as the strongest predictors of the 
dependent variables in question are determined using log linear models, analysis of variance and multiple 
classification analysis.
Finally, Chapter 10 contains the conclusions and implications drawn from this study. The nature and 
scope of the study permit a comprehensive overview of Philippine mortality in changing times. The picture 
which emerges is that of a nation following a decelerating decline in male mortality, a levelling off then 
accelerating decline in female mortality, and plateauing level of infant and child mortality since the 1960s, 
as a result of the lack of major improvements in socioeconomic and health related-environmental
10
conditions, as well as non-developmental-related variables, as reflected in the large disparity in mortality 
among its population subgroups according to certain demographic, socioeconomic, health related- 
environmental and proximate factors, which arc all outcomes of the country’s unstable economy.
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Chapter 2
Socioeconomic and Health Related Statistics: Provincial
Perspective
2.1. Introduction
2.1.1. The importance of socioeconomic and health related factors in Philippine mortality 
analysis
It is generally expected that in broad terms the mortality condition of a given country is greatly influenced 
by its socioeconomic and health situation. The lower its socioeconomic standing, the higher its level of 
mortality. This status is exacerbated if a great majority of its population do not have, or have little access 
to, adequate health amenities like potable drinking water supply, sanitary environment, public and private 
health services and care. A look at these mortality-influencing variables in greater detail greatly helps in 
understanding the mortality status of a country. According to Mosley and Chen’s (1984) conceptual 
framework of analysing determinants of child mortality, such determinants are grouped into blocks of 
variables that have an explicit causal ordering. Socioeconomic variables are more or less remote on the 
causal chain, affecting child mortality through one or more of the five sets of proximate determinants: 
maternal factors, environmental contamination, nutritional status, injury, personal illness control. Indeed, 
mortality analysis requires consideration of socioeconomic and health-related factors.
In the Philippines, interprovincial variation in mortality is an important issue. Differentials in mortality 
among provinces are related to differences not only in levels of social and economic development but also 
in the allocation of health resources and the availability of other health services, such as private hospitals, 
clinics and maternity clinics. Differences in socioeconomic status between provinces may be very large 
mainly because of the concentration of industry, commerce, trade, financial resources and other major 
income-generating activities in metropolitan areas like Metro Manila, Cebu, Davao and Cagayan de Oro 
City. Agriculture is the main source of livelihood of a great majority of the other provinces. In addition, 
many provinces are located in mountainous areas, so that the transport of products, goods and services in 
and out of them is greatly hampered, and communication with other provinces is very difficult. It is 
expected that the poorer the province, the less it is likely to have access to health services. Such great 
disparities need to be considered and quantified in Philippine mortality analysis. Poor provinces with no or
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little access to health services will experience higher mortality than richer ones which are also likely to 
have access to better health services and care.
As provinces are the units of observation in this chapter and in Chapters 3 to 7, it is worthwhile to begin 
with a close look at their individual profiles, using certain socioeconomic and health-related statistics.
2.1.2. The status of Philippine socioeconomic and health data
Paucity of socioeconomic and health statistics has been an inherent problem in many developing 
countries, the Philippines included. However, in the Philippines, a continuous effort by all relevant 
agencies responsible for the collection of such data has resulted in the availability of statistics thought to be 
reasonably good (Standing and Szal, 1969 as cited by Conway, 1984) and widely utilized (Development 
Academy of the Philippines, 1975; World Bank, 1975,1976, 1980, 1984; National Economic Development 
Authority, n.d., 1977,1986a, 1986b; Herrin, 1981,1987; Hill, 1982, 1986, 1988; Concepcion, 1987).
Nevertheless, most of the analyses of the socioeconomic and health conditions of the Philippines have so 
far been at the national and regional levels. Two of the many reasons are the availability of most of these 
types of data in published form only in regional aggregation at various points of time; and the impossibility 
of deriving indicators at the provincial level given the nature of sampling design of most of the major 
surveys.
As to the first reason, specifically the unavailability of most socioeconomic and health statistics down to 
the provincial level may be attributed to: (a) questions of independence and vulnerability of data producers 
to undue pressure from users , for example the immediate need of statistics at the regional level by planners 
from time to time which often resulted in giving the lowest priority to statistics at the provincial level; (b) 
difficulty in co-ordinating and integrating statistical activities fully because of the lack of a co-ordinating 
mechanism with sufficient authority; (c) lack of financial and manpower resources of the Philippine 
Government (United Nations Fund for Population Activities, 1987:55) and (d) the problem of having two 
concepts of administrative aggregations - regions and provinces - which results in having different levels 
used for different policy purposes as well as different units of data collection and publication.
With respect to the second reason, household surveys carried out by the National Statistics Office1 to 
produce demographic and socioeconomic statistics vary with regard to content and sampling design. The 
1956 Philippine Statistical Survey of Households was designed to produce data at the national level. The 
1965 and 1971 Bureau of Census and Statistics Surveys of Households allowed urban-rural and regional
!By virtue of Executive Order No. 121 entitled ‘Reorganizing and Strengthening the Philippine Statistical System and for other 
Purposes’ signed by President Corazon C. Aquino on 30 January 1987, the National Census and Statistics Office was renamed 
National Statistics Office and is the major statistical agency responsible for generating general-purpose statistics, and undertaking such 
censuses and surveys as may be designated by the National Statistical Coordination Board, which is the highest policy-making body 
on statistical matters whose decisions are final and executory.
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disaggregations, respectively. However, since the late 1970s, the design of surveys undertaken by the 
National Statistics Office has allowed analysis at the provincial level.
To examine the above two problems in general, and in particular the problem of having two concepts of 
administrative aggregation, let us see how the Philippines is divided into provinces and regions. As of 
1980, there are 73 provinces (Figure 2-1). They are grouped into 13 administrative regions (Figure 2-2). 
Metro Manila is the seat of the national government and the centre of all major economic activities. It joins 
the other five regions, Ilocos, Cagayan Valley, Central Luzon, Southern Tagalog and Bicol, in constituting 
the major island of Luzon. Three regions, Western Visayas, Central Visayas and Eastern Visayas, form 
Visayan island; four regions, Western Mindanao, Northern Mindanao, Southern Mindanao and Central 
Mindanao, make up Mindanao island. At this point, it must be stressed that as most of the indicators are for 
provinces, they are illustrated through maps in this chapter and Chapters 3,4 and 6.
During the 1970s and 1980s, the focus was on regional administrative subdivisions in response to the 
regional development planning efforts. Concomitantly, the unit of data collection and publication of 
important statistics was biased towards regional aggregations resulting in little or no consideration of 
provincial units of data collection. Furthermore, it appears that the status of the National Statistics Office 
as the major statistical agency responsible for generating general-purpose statistics has been following the 
national economic trend as discussed in Chapter 1. Around 1960, this agency was one of the strongest 
bodies of its kind in Asia; this is no longer the case, perhaps mainly because of lack of financial and 
manpower resources.
2.1.3. The use of the derived socioeconomic and health-related indicators in the thesis
The overall concern of the thesis as reflected in the objectives presented in Chapter 1, Subsection 1.2 is 
the measurement of mortality and the influence on mortality of socioeconomic and health-related factors 
both at the provincial and individual levels of analysis. Indicators of these factors are then necessary. This 
chapter considers such indicators with province as a statistical unit of analysis.
I have discussed the problems on socioeconomic and health data at the provincial level (see Subsection 
2.1.2) in the Philippines. However, a careful search for published sources of such statistics yielded some 
indicators thought to be relevant for this mortality study. They are listed in Table 2-1 and the sources are 
shown in Appendix 2.1, Volume 2 of this thesis. This subsection gives an overview of how they are used 
in several chapters of the thesis because the availability of most of these indicators in 1960,1970 and 1980 
and their usefulness based on their quantitative and qualitative appraisals later in Subsection 2.2.3 appear to 
be promising.
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Figure 2-1: Map of the Philippines
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Table 2-1: Year of measurement of socioeconomic and health-related 
indicators by reference date of analysis, province level
Socioeconomic and 
Health Related 
Indicators
Reference 
Code 1980
Date of 
1970
Analysis
1960
A. Socioeconomic
Year oi 
★ *
: Indicator Measurement
Per cent urban URBAN 1980 1970 1960
Average family income 
Agricultural output per
INCOME 1985 - -
worker(in pesos)
Per cent using electricity
AGRICL** — 1971 1960
for light ELECT** 1980 1970 1960
Road density
Number of motor vehicles
ROAD ** 1982 1970 1961
per 10,000 population MOTOR * 1982 1970 1964
Per cent literate 
Per cent with at least
LITERACY** 1980 1970 1960
- high school education HSCHOOL** 1980 1970 1960
- elementary education *★
B. Health-related
Per cent with safe drinking
ELEM
*
1980 1970 1960
water supply WATER
it
1980 1970 1960
Per cent with sanitary toilet TOILET * 1980 1970 1960
Population per hospital bed 
Index of accessibility to
HOSPBED* 1980 1970 1960
hospitals IAH
if
1980 1970 1960
Level of child malnutrition 
Population per rural health
MAL* 1976 - -
unit RHU * - 1972 -
Population per physician DOCTOR* - 1972 -
Population per nurse NURSE * - 1972 -
Population per midwife MIDWIFE 1972
*
Closely correspond to the WHO indicators listed in Table 2-2:
INCOME-B2c; LITERACY-All & B2e; WATER & TOILET-A7a & B3; HOSPBED-A5 & 
Blc; MAL-A8a &B4a; I AH, RHU, DOCTOR, NURSE & MIDWIFE-A7c & d & B3a.
**
Indirectly related to the WHO indicators listed in Table 2-2: 
URBAN-B2a; AGRICL-B2c; ELECT, ROAD & MOTOR-B2c or B3a; HSCHOOL & 
ELEM-A11 & B2e.
These indicators permit consideration of socioeconomic and health-related factors at the provincial level 
in the assessment of Philippine mortality since 1960. With such statistics, it should be possible to 
distinguish just what happened from 1960 to 1980 in the relationship between mortality and economic 
development, which is one of the concerns of Chapter 7. Moreover, Chapter 7 identifies which of these
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socioeconomic and health-related factors have had the greatest impact on mortality in provincial settings 
since 1960.
These socioeconomic and health-related measures are also important in Chapter 3 in the choice of the best 
indicator of the level of completeness of death registration since 1960. One of the criteria set for the choice 
is the expected relationship between socioeconomic development and level of death registration coverage. 
It would be expected that the more economically developed the province, the higher would be its level of 
death registration completeness.
In Chapter 4, these socioeconomic and health-related indicators are useful in the derivation of infant death 
rates at the provincial level for life table construction since 1960. The composite ‘index of development’ to 
be constructed in this chapter from such indicators, and to be explained later, is primarily used as one of the 
bases in the generation of infant death rates.
2.1.4. Specific objectives of this chapter
This chapter has a twofold purpose: first, it examines whether the socioeconomic and health statistics 
collected per province for various points in time yield meaningful statements about provincial variations 
through quantitative and qualitative appraisals. If such is the case, then these data are useful in the present 
mortality analysis; for failure to consider socioeconomic and health conditions of the provinces may give 
rise to an inaccurate assessment of their mortality conditions. 1960 is taken as the starting point for the 
general purpose of assessing Philippine mortality in changing times. It was during the 1960s that economic 
growth started to slacken. It is worthwhile examining whether the influences of structural changes and of 
development (as proxied by these socioeconomic and health-related variables) on mortality have changed 
over time and this is done in Chapter 7. This exercise provides a better understanding of the observed 
Philippine mortality change from 1960 to 1980.
The first objective is also a prerequisite in attaining the second objective, which is to acquaint the reader 
with the prevailing socioeconomic and health characteristics of each of the 73 provinces. Having some 
idea of provincial differences in socioeconomic and health standing is helpful in understanding the context 
in which morbidity and mortality problems may be resolved in Philippine society.
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2.2. Data and Methodology 
2.2.1. Indicators and their derivation
The available indicators collected and presented in Table 2-1 provide five interrelated dimensions of 
social and economic development: urbanization, economy, communications, education, and health2. The 
proportion of population living in urban areas (URBAN) as compiled by the National Census and Statistics 
Office (1983) for the 100 per cent census coverage for 1980 and 1970, and for 1960 (National Census and 
Statistics Office, 1973)3, is taken to indicate urbanization.
Average family income (INCOME), agricultural output per worker in pesos, adjusted for inflation 
(AGRICL) and percentage of households using electricity for light (ELECT) are proxies of economy4. For 
1980, the average annual family income (INCOME) from the 1985 Family Income and Expenditure Survey 
(FTES) is considered as there was no similar figure for 1980. The immediately preceding FIES was 
conducted in 1975. However, Mangahas (1979) and Mangahas et al. (1977) found the 1975 FTES to be 
seriously defective compared with the 1971 FIES and regular reports from the National Income Accounts. 
Thus, the 1975 FEES data set has been disregarded (see also National Economic and Development 
Authority, 1987). The patterns of provincial variation in average annual income then are assumed to be 
similar in 1980 and 1985. This assumption may be valid as the country continued to experience 
unprecedented economic decline and political uncertainty in the early 1980s and this probably affected all 
provinces (Hill, 1986, 1988). As no comparable provincial FIES Figures for 1960 and 1970 are available, 
the estimated agricultural output per worker in pesos for 1971 and 1960, available in Pemia et al. (1983), 
was adopted to indicate the 1970 and 1960 economy. The percentage of households using electricity for 
light for 1980, 1970 and 1960 yielded by the censuses in the same years is considered. The manner of 
collecting this information for all census years is similar and therefore this measure is comparable over 
time.
Communications are also represented by road density or length of roads over total land area (ROAD) 
estimated by using Arriaga’s equation (1967:102):
ROAD-1,000(Kilometres of road/Area(Rm2))
and number of registered motor vehicles per 10,000 population (MOTOR). Again the available published 
data for these indicators in 1982 and 1964 do not refer to the reference date of analysis (1980 and 1960).
2The United Nations General Assembly in November 1979 adopted resolution 34/58 concerning health as an integral part of 
development (WHO, 1981a: 16).
3Definition of urban areas for 1960 is different from that followed for 1980 and 1970, see Appendix 2.2, Volume 2.
4If electricity is available in the area, there is at least one household with a television. In the raral areas, the household with a 
television is likely to be filled with neighbours during resting hours to watch television. In such instances. ELECT is also a proxy of 
commun i cations.
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However, while the two and four year differences may have created some changes in the absolute values of 
the variables, they are unlikely to have changed much in relative standing, thus may still be useful as 
indices. Between 1980 and 1982, for the country as a whole the length of road network in kilometres 
increased, while the number of motor vehicles registered decreased, but by a mere two per cent (National 
Census and Statistics Office: Journal of Population Statistics, 1984:ix-xix). It is possible that there was a 
similar magnitude of change in the early 1960s.
Three measures of education are examined from the censuses and the same years: percentage literate 
among persons 10 years old and over (LITERACY)5, percentage of persons with at least elementary 
education (ELEM), and percentage of persons with at least high school (HSCHOOL). Having all three 
education indicators at the provincial level, it may be helpful to examine the usefulness of each in the 
present analysis. In the Philippines, there is a sizable proportion proceeding to high school, around 20 per 
cent As shown in Chapter 9, Subsection 9.2.2, a four-level categorization of women’s educational 
attainment (primary and below, elementary, high school and college and over)6 revealed that child 
mortality rate associated with high school category is one-half of that referring to elementary category. It is 
worth pursuing whether HSCHOOL is as useful as LITERACY, or more useful, in provincial comparative 
analysis.
Several available health indicators are examined. For all reference years of analysis, four indicators are 
derived: percentage of households with a safe drinking water supply (WATER), percentage of households 
with sanitary toilets (TOILET), population per hospital bed (HOSPBED), and index of accessibility to 
hospitals (IAH), the derivation of which is presented below. The level of child malnutrition or percentage 
of children aged 0-6 years malnourished to the second and third degree (MAL) relates only to 1976. The 
population per rural health unit (RHU), population per physician (DOCTOR), population per nurse 
(NURSE), and population per midwife (MIDWIFE) refer to 1972.
The 1980, 1970 and 1960 censuses yield data on the number of households with safe drinking water 
supply and sanitary toilets. Calculations of pertinent percentages conform with the Ministry of Health 1978 
and 1981 National Health Surveys’ definition of safe water supply which includes the waterworks system 
tap water, public well, public faucet, private deep well, improved dug well and improved spring; and of 
sanitary toilets which refer to all flush types with septic tank, direct to sewerage system, water seal, 
hand-flushed and pit only.
With available data on number of hospitals (public and private) per province, hospital density (HOSPD) 
could be calculated following Arriaga’s equation (1967: 102) as:
5As the 1980 and 1960 census figures refer to persons 10 years old and over, the 1970 figures are derived similarly for 
comparability since the published values refer to persons 6 years old and over.
6Chapter 8, Subsection 8.5.1 presents a more detailed discussion of this issue.
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HOSPD=l,0 0 0 (number o f h o sp ita ls /A r e a  (Jan2))
When HOSPD is multiplied by ROAD, an index of accessibility to hospital services (1AH) is calculated 
in accordance with Arriaga’s model (1967: 102). The higher the index, the more accessible are the 
hospitals.
The percentage of children aged 0-6 years malnourished (second and third degree) is drawn from the 
individual regional development information for the period 1972-1982, one of the projects of the National 
Economic Development Authority to compile statistics for regional planning and policy-making. 
Unfortunately, the nutrition statistics down to the provincial level before and around 1980 are available for 
one year only, 1976. These data were based on the program called ‘Operation 77m6ang(weighing)’ to 
weigh every preschool child in the country, inaugurated in 1974 by the National Nutrition Council, which 
is the agency charged with co-ordinating the government’s nutrition programs and preparing a national 
nutrition plan.
The ratios of rural health units, physicians, nurses, and midwives to population are calculated by using 
available figures at the provincial level for such health services in 1972 and the provincial census 
population in 1970. Since the reference date of analysis is 1970, the 1972 health services figures are 
assumed to be the same as in 1970.
2.2.2. Data problems
In 1980, the nation comprised 73 provinces as noted above; in 1960, there were only 55 provinces. 
Between these years several provinces were subdivided by various laws and decrees (see Appendix 2.3, 
Volume 2) to create new provinces. In most cases, relevant data for the newly created provinces are not 
available, as the compiled statistics still refer to the old provinces; such changes have aggravated the 
problem of scarce data at the provincial level since 1960.
Moreover, published data based on censuses vary by base of estimation. Published socioeconomic and 
housing statistics for the 1960 and 1970 censuses are based on 100 per cent census coverage while those for 
1980 are estimates based on a 20 per cent sample. This difference in the base of estimation may create 
some problems of comparability. Estimates based on the 20 per cent sample are more likely to be affected 
by sampling variability than are those based on the total coverage; the error may be more substantial in 
small provinces. In addition, there is the possibility of bias in sample selection. A clear example is Batanes 
which is the smallest province in land area (209.3 square kilometres) and population (10,000-12,000) for 
the 1960-80 period. The proportion of Batanes households using electricity for light in 1980 based on the 
20 per cent sample is three per cent; in 1970, the corresponding percentage based on 100 per cent coverage 
is 10 per cent. This sudden decrease during the 1970-80 interval is very unlikely. Much, if not all of the
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decline may be attributed to bias in the 20 per cent sample: it appears that households using electricity for 
light captured in the 20 per cent sample for this province are not representative of the total households with 
electricity in the whole province.
In addition, published raw data may contain errors of various types. One example is the possibility of 
overestimation of the level of child malnutrition. Overreporting of malnourished children may result from 
two causes: one is the deliberate selection of malnourished children through the very nature of Operation 
Timbang as a screening operation designed to identify the malnourished for direct individual intervention 
(Demographic Research and Development Foundation, 1985: 99); the other is that the local staff believed 
that the Operation Timbang results would be used to determine the allocation of food assistance, and thus 
for the weighing operation, they selected areas where malnourished children prevailed (Lim, 1984 as cited 
by Quisumbing, 1985:43.). Because of the possibility of errors, it is essential to treat published data with 
some reservation or to subject them to appropriate reliability tests.
Furthermore, the above-mentioned provincial compositional changes, differences in the estimation base 
of pertinent census data, and possibility of errors of many sorts prevent outright conclusions, particularly 
those connected with time trends and differential patterns. It is therefore important to evaluate the data 
quality further before they can be used meaningfully in the analysis of provincial variations by 
socioeconomic and health related conditions.
2.2.3. Methods of quantitative and qualitative appraisals of the indicators and of differential 
analysis by province
Quantitative appraisal. To determine whether the available socioeconomic and health statistics provide 
meaningful patterns of provincial variations quantitatively, two steps are followed. One is to examine 
whether the variables are nearly normally distributed. Recall that the derived indicators from such statistics 
provide five interrelated dimensions of social and economic development: urbanization, economy,
communication, education and health. The first question to be asked then is ‘Are they really linearly 
interrelated?’. However, to test for their linear relationships requires that their observed distributions 
should at least approximate a normal distribution. Hence, a test for normal distribution is performed using 
histograms and summary statistics, such as the mean, standard deviation and skewness. If the observed 
distribution of a variable is approximately normal, its histogram follows a bell-shaped distribution, 95 per 
cent of all cases are within two standard deviations of the mean and skewness is close to zero. Observed 
distributions of the variables in question that are nearly normal indicate the usefulness of such variables in 
the analyses of linear relationships. Those considerably deviating from approximate normality will be 
log-transformed. If the distributions of such log-transformed variables still deviate greatly from nearly 
normal distribution, then such variables are not useful in the analyses of linear relationships and will be 
dropped.
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Results of the first step are inputs to the other step, which is a zero-order correlation analysis, to relate 
each of the proxies of the five dimensions of social and economic development mentioned earlier for each 
of the reference dates of analysis: 1980, 1970 and I960.7 If social and economic development is defined as
a combination of these five dimensions, then according to Cutright and Kelly (1981:147),
a high degree of intercorrelation exists primarily because the process of national development tends to be 
unified rather than discrete. For example, a nation is not likely to have a highly literate population and at the 
same time have a low average life expectancy or a low standard of living.
This line of reasoning is followed in the assessment of applicability of the indicators listed in Table 2-1.
Any indicator that has a significant correlation with another variable under consideration and substantively
reflects a given situation (based on the qualitative analysis) is regarded as a useful indicator in the
determinants of mortality analysis in Chapter 7 and in the establishment of a brief provincial profile in this
chapter.
Qualitative appraisal. WHO (1981a, 1981b) provides a list of indicators (Table 2-2) to be used for 
global, regional, national and sub-national monitoring and evaluating progress towards the attainment of 
health for all by the year 2000 (through primary health care) as declared at the 1978 International 
Conference in Alma-Ata, USSR (WHO, 1978). In WHO’s (1981b:12; 1981c:18-19) guidelines for health 
program evaluation, indicators are defined as
variables which help to measure changes ... ideal indicators should be valid___that is, they should actually
measure what they are supposed to measure; they should be objective___ the answer should be the same if
measured by different people in similar circumstances; they should be sensitive___that is, they should be
sensitive to the changes in the situation; and they should be specific___ that is, they should reflect changes
only in the situation concerned.
Assessing further the socioeconomic and health-related indicators in Table 2-1 in accordance with the 
WHO’s health indicators and guidelines supplements the above quantitative appraisal.
7In this chapter, the city of Manila is regarded as a unit of observation. Indicators for Rizal, all years, refer to Rizal province only.
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Table 2-2: WHO list of indicators to be used for monitoring and
evaluating progress towards the attainment of health for all
A. Global: The number of countries in which:
1. Health for all has received endorsement as policy at the 
highest official level
2. Mechanisms for involving people in the implementation of stra­
tegies have been formed or strengthened, and are actually 
functioning
3. At least 5 % of the gross national product is spent on health
4. A reasonable percentage of the national health expenditure is 
devoted to local health care
5. Resources are equitably distributed
6. The number of developing countries with well-defined strategies 
for health for all, accompanied by explicit resource allocation, 
whose needs for external resources are receiving sustained 
support from more affluent countries
7. Primary health care is available to the whole population, with
at least the following: (a) safe water in the home or within
15 minutes' walking distance, and adequate sanitary facilities 
in the home or immediate vicinity; (b) immunization against 
diphtheria, tetanus, whooping-cough, measles, poliomyelitis 
and tuberculosis; (c) local health care, including availability
of at least 20 essential drugs, within one hour's walk or travel; 
and (d) trained personnel for attending pregnancy and childbirth, 
and caring for children up to at least one year of age
8. The nutritional status of children is adequate, in that: (a) at
least 90 % of newborn infants have a birth weight of at least 
2500 g and (b) at least 90 % of children have a weight for age 
that corresponds to the recommended reference values
9. The infant mortality rate for all identifiable subgroups is 
below 50 per 1000 live-births
10. Life expectancy at birth is over 60 years
11. The adult literacy rate for both men and women exceeds 70 %
12. The gross national product per head exceeds US$500.
B. International, regional, national or subnational
1. Health policy indicators: (a) political commitment to health for 
all; (b) resource allocation; (c) the degree of equity of distri­
bution of health resources; (d) community involvement in attain­
ing health for all; and (e) organizational framework and 
managerial process
2. Social and economic indicators related to health: (a) rate of
population increase; (b) gross national product or gross domestic 
product; (c) income distribution; (d) work conditions; (e) adult 
literacy rate; (f) housing; and (g) food availability
3. Indicators of the provision of health care: (a) coverage by 
primary health care and (b) coverage by the referral system
4. Health status indicators: (a) nutritional status and psychosocial 
development of children; (b) infant mortality rate; (c) child 
mortality rate (ages 1-4 years inclusive); (d) life expectancy at 
birth or at other specified ages; and (e) maternal mortality rate
Sources: World Health Organization (1981a:74-76; 1981b:18).
Appraisal of education indicators. Each of the three indicators of education is examined for significant 
correlation with each of the measures of urbanization, economy, communications, and health. The
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indicator that yields the highest correlation and essentially illustrates differences in educational situations is 
chosen as the measure of education in the construction of a composite index for social and economic 
development (ID) in this chapter.
Construction of a composite index for development. Those indicators referring to 1980 that uniformly 
show highly significant associations with each other are used in the construction of the above-mentioned 
composite index (ID). This index also measures modernization; therefore, it indicates development and 
modernization interchangeably. It is one of the indices used in fulfilling the second objective of this 
chapter, which is to ascertain provincial variations in socioeconomic and health-related conditions.
This composite index of development or modernization is derived following a simple scaling procedure 
called z-scores or standardized scores variable transformation. This means standardizing each indicator to 
zero mean and unit variance. The sum of the z-scores divided by the sum of the standard deviations for all 
the indicators is the composite index for social and economic development for each province. The higher 
the index, the greater the level of development. This scaling method originates in principal components 
analysis, which is a technique of transforming a given set of variables into new composite variables or 
principal components that are orthogonal or uncorrelated to each other (Kim, 1975: 470). The scale 
resulting from the above standardized scores variable transformation approach is the same as the first 
principal component which may be viewed as the single best summary of linear relationships exhibited in 
the data. Pullum (1971) used this simple scaling procedure in forming a socioeconomic status (SES) scale 
for occupations using the 1968 National Demographic Survey. Culright et al. (1976), Cutright and Kelly 
(1978, 1981) and Kelly and Cutright (1983) also used this simple scaling technique in their construction of 
an index of development or modernization.
The robustness and internal consistency of the index are tested using the mean intercorrelation between 
the indicators that are considered in the index construction and the coefficient alpha of Cronbach (1951). 
These tests have been used by Cutright et al. (1976); Cutright and Kelly (1978, 1981) and Kelly and 
Cutright (1983) in testing the internal consistency of their index of development or modernization.
Differential analysis by province. To illustrate the differential social, economic, and health situations by 
province, the constructed composite index of development (ID), road density (ROAD) and index of 
accessibility to hospitals (IAH) for the year 1980 and the 1976 level of child malnutrition (MAL) are 
presented in maps. However, Appendix 2.4, Volume 2 contains the numerical values of these measures 
and all the other indicators under consideration by province for all the periods in question, where the 
relevant data are available. The strategy followed is to group the provinces into three categories: high (1st 
to 25th), middle (26th to 50th) and low (51th to 74th), according to their ranks in the 1980 ID, ROAD, I AH 
and MAL indicators.
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2.3. Results: usefulness of the indicators
2.3.1. Test for normal distribution
Table 2-3 presents the mean, standard deviation and skewness of the distribution of the available 
socioeconomic and health-related indicators for 1980, 1970 and 1960. According to the histograms (not 
shown), only the percentage literate (LITERACY) for 1980 and 1970, percentage with elementary 
education (ELEM) for all years, percentage with safe drinking water supply (WATER) for 1980 and 1970 
and percentage with toilet facilities (TOILET) for 1980 are close to the bell-shaped type of distribution as 
further evidenced by their not too large standard deviations and skewness values not far from zero. The 
distributions of the remaining variables do not approximate a normal distribution according to their 
histograms (not shown), and their large standard deviations and skewness are substantially far from zero. 
These variables are then log-transformed to approximate normal distributions, and all of their 
transformations except index of accessibility to hospitals (IAH) approximated a normal distribution 
(histograms not shown) in all years in question.
One reason for the extreme skewed distribution of the index of accessibility to hospitals is the high 
concentration of hospitals in very few of the areal units under study, particularly Manila City as Table 
A2.4.2, Appendix 2.1, Volume 2 clearly shows. This very uneven distribution in IAH is a result of the 
great inequality among provinces in both the number of hospitals (public and private) and in the length of 
roads that went into the calculation. Qualitatively, the index of accessibility to hospitals illustrates this 
disparity among provinces as to access to hospital services; therefore it closely correspond to WHO’s 
global indicator A7c and non-global indicator B3a, availability of or coverage by primary health care 
(Table 2-2) but quantitatively, it poorly meets either one of the WHO criteria of validity, objectivity, 
sensitivity and specificity in appraising indicators. Therefore, it cannot be used in further quantitative 
analysis in this chapter. Hence, excluding IAH, zero order correlation analysis is then feasible with the 
original variables, LITERACY and WATER (1980 and 1970), ELEM (all years), TOILET (1980) and the 
other variables in log-transformations.
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Table 2-3: Summary statistics related to normal distribution 
of socioeconomic and health related indicators, 
1960,1970 and 1980
Indicator
Summary Statistics/ Year
Mean Standard Deviation
1980 1970 1960 1980 1970 1960
Socioeconomic 
URBAN 26.0 21.7 23.6 16.1 14.2 19.8
INCOME 25901.8 - - 9631.5 - -
AGRICL - 638.1 380.4 - 321.0 143.0
elect 25.1 14.5 11.2 23.0 17.5 15.4
ROAD 653.8 353.0 241.5 520.2 254.7 211.7
MOTOR 135.7 93.7 63.3 133.4 92.8 49.9
LITERACY 79.3 81.4 71.7 10.9 9.5 11.1
HSCHOOL 19.9 13.6 10.3 4.9 4.2 4.0
ELEM 58.0 60.5 57.2 8.7 7.5 9.9
Health-related 
WATER 71.3 57.6 47.5 18.2 24.1 26.6
TOILET 43.0 17.1 4.4 22.4 13.7 9.4
HOSPBED 1234.0 1969.3 2568.7 2331.7 1324.7 1475.7
I AH 19118.1 16380.3 3010.0 125126.1 40955.9 20320.1
MAL 30.3 - - 5.4 - -
RHU - 22136.5 - - 10752.5 -
DOCTOR - 28283.6 - - 19727.9 -
NURSE - 31769.5 - - 19162.1 -
MIDWIFE _ 11543.4 - - 4544.8 -
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Table 2-3. Summary statistics related to normal distribution 
of socioeconomic and health related indicators, 
1960, 1970 and 1980 (continuation)
Indicator
Summary Statistics/ Year
Skewness Number of cases
1980 1970 1960 1980 1970 1960
Socioeconomic
URBAN 2.2 2.8 2.6 74 74 69
INCOME 0.9 - - 74 - -
AGRICL - 1.9 1.7 - 53 53
ELECT 1.3 2.4 3.8 74 67 55
ROAD 4.4 2.6 3.5 74 67 67
MOTOR 4.1 3.5 1.6 72 66 57
LITERACY -1.9 -1.7 -1.2 74 67 55
HSCHOOL 0.5 1.1 1.8 74 67 55
ELEM -1.5 -2.2 -2.4 74 67 55
Health-related
WATER -0.4 0.1 0.6 74 67 56
TOILET 0.2 1.8 5.6 74 67 55
HOSPBED 7.0 2.9 1.2 74 66 58
I AH 8.6 8.2 8.1 74 67 58
MAL 0.2 - - 65 - -
RHU - 1.4 - - 66 -
DOCTOR - 4.1 - - 66 -
NURSE - 1.5 - - 66 -
MIDWIFE - o 00 - - 66 -
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2.3.2. Appraisal of the education indicators and choice of the education indicator to be used 
in the construction of composite index of development
Which of the three education indicators is the most meaningful and best measure of education to be used 
in the construction of a composite index of development? Table 2-4 shows zero-order correlations of the 
three education indicators with selected other indicators for 1980, 1970, and 1960. The proportion of 
persons with at least a high school education shows the highest correlations with all the selected indicators 
of urbanization, economy, communications, and health, while the percentage with elementary education 
shows the lowest correlations in all reference years in question. The greater variability between provinces 
with the percentage with high school education than with the percentage with elementary education (see 
Appendix 2.4, Table A2.4.1) may be the main reason for this pattern.
The correlations of LITERACY with all the other selected indicators of urbanization, economy, 
communications and health are not that far below those of HSCHOOL. This suggests that both indicators 
are more or less on a par in serving to compare different provinces at the same time in 1960, 1970 and 
1980. Being direct measures of education, they are valid, objective, sensitive and specific indicators. 
LITERACY closely corresponds to WHO’s global indicator 11 and non-global social and economic 
indicator related to health (B2e) of Table 2-2. While it cannot be denied that literacy is very important for 
health because ‘... it enables people to understand their health problems and ways of solving them, and 
facilitates their active involvement in community health activities’ (WHO, 198la:21), the importance of 
taking into account the number of years of educational attainment of the population in question should not 
be overlooked especially in highly literate societies like the Philippine society. The higher the educational 
attainment, the better the approaches to attain better health.
As to which is the better measure of education to be used in the generation of a composite index of 
development, both LITERACY and HSCHOOL are potential candidates. In this thesis however, the higher 
correlation of HSCHOOL than LITERACY with most of the other variables is a statistical reason to take 
the proportion of persons with at least a high school education as the education indicator in the composite 
index construction in this chapter.
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Table 2-4: Zero-order correlations of the three education indicators 
with selected indicators in various years
Other
selected
indicators
Education indicator/ Year
LITERACY HSCHOOL ELEM
1980 1970 1960 1980 1970 1960 1980 1970 1960
URBAN 0.50 0.56 0.30 0.60 0.63 0.49 -0.18 -0.08 -0.16
INCOME 0.30 - - 0.58 - - -0.39 - -
AGRICL - 0.31 0.29 - 0.36 0.38 - -0.01 0.11
ELECT 0.43 0.59 0.40 0.52 0.73 0.68 -0.23 1 o o 00 0.01
ROAD 0.33 0.35 0.31 0.43 0.43 0.35 -0.31 -0.12 -0.09
WATER 0.63 0.59 0.54 0.66 0.68 0.68 -0.01 0.08 0.40
TOILET 0.56 0.65 0.39 0.58 0.65 0.63 0.07 0.17 0.11
MOTOR 0.55 0.57 0.40 0.69 0.80 0.60 -0.18 -0.10 -0.01
Note: Original variables are LITERACY and WATER (1980 and 1970),
ELEM (all years) and TOILET (1980); the rest are logarithmic 
transformations.
Key: URBAN= % urban; INCOME=average annual family income; AGRICL= 
agricultural output per worker; ELECT= % of households with 
electricity; ROAD=road density; WATER= % of households with 
drinking water supply; TOILET= % of households with sanitary 
toilets; MOTOR=number of registered motor vehicles per 10,000 
population; LITERACY= % literate; HSCHOOL= % with high school 
education; ELEM= % with elementary education.
23 .3. Intercorrelation among and further appraisal of the other socioeconomic and 
health-related indicators
Theoretically, measures of urbanization, economy, communication and education should be highly 
associated with each other. It is generally expected that the more modernized the area the greater the 
concentration of major income-generating activities, and the better the means of transport, communication 
and education. Provinces that are more urban, more economically advanced and exposed to more adequate 
means of communication are likely to have more secondary schools (public and private) than rural, less 
economically advantaged provinces. The more secondary schools available to meet the demand for 
training more students, the larger the proportion of population with at least a high school education.
The main concerns then in this subsection are to measure the degree to which variation in one variable is 
related to variation in another and to assess validity, objectivity, sensitivity and specificity for the 
remaining variables under consideration. If the expected direction of association is evident in these 
indicators and if they comply with at least one of the above WHO four criteria of ideal indicators, then it is
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possible to have confidence in their usefulness in the analysis of Philippine mortality. For example, it is 
expected that the per cent urban (URBAN), average family income (INCOME), per cent using electricity 
for light (ELECT), road density (ROAD), number of motor vehicles per 10,000 population (MOTOR), per 
cent with at least high school education (HSCHOOL), per cent with safe drinking water supply (WATER), 
and per cent with sanitary toilet (TOILET) are highly and positively intercorrelated with one another. The 
higher the values for these indicators, the higher the degree of Philippine development. Furthermore, the 
higher their degree of positive intercorrelation, the greater their strength in indicating the unified process of 
Philippine development If this is met, then at least one, if not all, of the four WHO criteria for ideal 
indicators is also complied with.
Moreover, a strong negative relationship is expected between some of the socioeconomic indicators and 
some of the health-related indicators, such as the level of child malnutrition (MAL), population per hospital 
bed (HOSPBED), population per rural health unit (RHU), population per physician (DOCTOR), population 
per nurse (NURSE) and population per midwife (MIDWIFE). For instance, the higher the level of 
urbanization, the lower the level of child malnutrition, and the smaller the population per hospital bed, 
physician, nurse and midwife. Again, if this is satisfied, at least the variables are valid, or objective, or 
sensitive, or specific.
A close examination of the Pearson product-moment correlation (r) in Tables 2-5 to 2-7 reveals 
encouraging results: most of the above expectations are borne out by the data8. There is evidence of a high 
degree of relationship among the available Philippine indicators of urbanization, economy, communication 
and education over time.
While URBAN, ELECT, ROAD and MOTOR are indirectly related to the WHO social and economic 
indicators, their high intercorrelations with each other and most of the other variables suggest that at least 
they comply with most of the WHO criteria of ideal indicators. For example, URBAN is a proxy of WHO 
indicator, rate of population increase, with rural-urban migration as a major component, but within this 
limitation, it is a valid, objective and sensitive indicator. It is not specific, however, in relation to any 
particular development or health action, since its increase can result from a large number of factors related 
to socioeconomic, demographic and health changes.
8Values of r derived from both the untransformed and log-transformed variables were similar and for consistency of presentation, 
those results with log-transformed variables are presented.
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Table 2-5: Zero-order correlations of the 1980 proxy indicators of
urbanization, economy, education, communication, and health
Indi- H H
c I S T 0
a U N E C M W O S
t R C L H R O A I P
o B 0 E 0 0 T T L B M
r A M C 0 A 0 E E E A
N E T L D R R T D L
URBAN 1.00
INCOME .52 1.00
ELECT 61 .55 1.00
HSCHOOL .60 .58 .52 1.00
ROAD .32 .27 .42 .43 1.00
MOTOR . 66 .68 .68 .69 .53 1.00
WATER .46 .43 .47 .66 .42 .56 1.00
TOILET .36 .32 .26 .58 .41 .46 .66 1.00
HOSPBED- .26 -.28 -.26 -.57 -.34 -.43 -.42 -.45 1.00
MAL .21 -.16 -.06 -.21 -.10 -.23 -.13 -.27 .26
Key: URBAN» % urban; INCOME» average annual family income;
ELECT» % of households with electricity; HSCHOOL=% of persons 
€ years old and over with high school education;
ROAD» road density; MOTORS number of registered motor vehicles 
per 10,000 population; WATER» % of households with safe drinking 
supply; TOILET» % of households with sanitary toilets;
HOSPBED» population per hospital bed; IAH» index of accessibility 
to hospital services; MAL» level of child malnutrition.
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Table 2-6: Zero-order correlations of the 1970 proxy indicators of
urbanization, economy, education, communication, and health
Indi- H H M
c A S T O D I
a U G E C M W 0 S O N D
t R R L H R 0 A I P C U W
o B I E O 0 T T L B R T R I
r A C C O A 0 E E E H O S F
N L T L D R R T D U R E E
URBAN 1.00 
AGRICL .31 1.00
ELECT .68 .48 1.00
HSCHOOL .63 .36 .73 1.00
ROAD 28 .03 .41 .43 1.00
MOTOR . 62 .51 .85 .80 .46 1. 00
WATER .40 .26 .59 .68 .49 .57 1.00
TOILET .56 .15 . 65 . 65 .41 . 65 .57 1.00
HOSPBED- .25 .01 -.33 -.45 -.42 -.41 -.31 -.30 1..00
RHU .37 .22 .45 .05 .13 .46 -.06 .11 .17 1.00
DOCTOR -.05 .08 -.00 -.31 -.25 -. 01 -.48 -.35 .38 .59 1.00
NURSE .14 .19 .08 -.23 -.38 .03 -.45 -.16 .37 .54 .75 1.00
MIDWIFE .18 -.02 .03 -.20 -.18 .08 -.41 -.05 .44 .59 .72 .72 1.00
Key: AGRICL= agricultural output per worker; RHU= population per 
rural health unit; DOCTOR^ population per physician; NURSE= 
population per nurse; MIDWIFE= population per midwife.
For the other codes, see footnote of Table 2-5.
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Table 2-7: Zero-order correlations of the 1960 proxy indicators of
urbanization, economy, education, communication, and health
Indi­
cator URBAN AGRICL ELECT HSCHOOL ROAD MOTOR WATER TOILET HOSPBED
URBAN 1.00
AGRICL .39 1.00
ELECT . 68 .47 1.00
HSCHOOL .49 .38 .69 1.00
ROAD .30 -.07 .47 .35 1.00
MOTOR .50 .44 . 64 . 60 .33 1.00
WATER .39 .33 .64 .68 .47 .49 1.00
TOILET .56 .32 . 91 .63 .51 .54 .61 1.00
HOSPBED -.47 -.08 -.61 -.65 -.40 -.36 -.36 -.52 1.00
Note: See footnotes of Tables 2-5 and 2-6 for the meaning of codes.
Specifically in 1980, all of the socioeconomic indicators show highly significant correlations with each 
other. The Pearson product-moment correlation is greater than 0.5 for most of the variables. The high 
correlations suggest that they may be valid and objective, although most may not be sensitive and specific, 
like URBAN as noted earlier.
Of the health-related indicators, as expected, WATER and TOILET, which closely correspond to WHO’s 
global indicator 7a and non-global indicator 3a (Table 2-2) are highly correlated with each of the other 
variables in question, suggesting that they comply with most if not all of WHO’s four criteria of ideal 
indicators. Population per hospital bed and level of child malnutrition, do not show the same uniformly 
significant relation with each of the other variables, indicating that they may not be as robust as the other 
variables. However, they indicate some associations with the other health-related indicators and with the 
education indicator.
According to WHO (1981b:20), the ratio of hospital beds to population is a health policy indicator of the 
degree of equity of distribution of health facilities between areas within the nation, region or the whole 
universe. It indicates the extent to which such areas vary in the provision of health facilities or of health 
care (Verhasselt and Mansourian, 1989:81). Although HOSPBED turns a weak measure in the present 
analysis, it may still be sensible to consider it in the context of equity between provinces. In 1973, the 
World Bank (1976: 280) noted that on average, health care is more available in the Philippines than in 
many developing countries but the ratio of hospital beds to population is just one-fifth of that typically
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found in developed countries. In 1981, the hospital bed ratio was 1.8 beds per 1,000 population, which is 
on a par with ratios for Indonesia, Korea, Malaysia and Thailand but is somewhat lower than those for 
Singapore and Hongkong (World Bank, 1984: 49).
While MAL closely corresponds to WHO’s global indicator 8a and non-global indicator 4a (Table 2-2), 
its weak correlations with all the other variables is contrary to what is expected and therefore does not 
comply with the four WHO criteria of ideal indicators. This finding may be more a reflection of the poor 
quality of collection of this variable as discussed in Subsection 2.2.2 than of reality.
The same pattern of strong association among most of the proxy indicators of the five dimensions of 
socioeconomic development exists in both the 1970 and 1960 reference dates. The exception among the 
socioeconomic variables is agricultural output per worker, which shows no meaningful relation with road 
density nor with any of the health related indicators except water in both reference dates. Some 
explanations are put forward.
First, the City of Manila as one of the units of observation does not have this indicator, as agriculture does 
not exist as an industry here. It is 100 per cent urban and all economic activities refer to industries other 
than agriculture.
Second, while it is expected that a province with a lot of roads is much more efficient in agricultural 
production than a province with few roads, there may be other mechanisms operating. Agricultural output 
per worker may be measuring, not the provincial economic standing, but the socioeconomic standing of the 
minority, who are the elite and own most of the agricultural lands and for whom the poor majority of 
agricultural workers are working. These landowners generally reside in metropolitan areas and very few 
live in the provinces. Hence, agricultural output per worker may not be an appropriate measure of the 
economic standing of a given province. Furthermore, a province can still produce agricultural products 
even if there are no modem roads. Also, expansion of roads takes place even when agriculture as an 
industry is absent, as in the case of Manila City or the whole of Metro-Manila.
Third, some provinces have other industries apart from agriculture as their major means of livelihood. 
Hence, for such provinces, agricultural output per worker may not be as robust as average family income in 
indicating their economic status.
However, some association of agricultural output per worker is expected with most of our indicators: per 
cent urban, per cent with electricity, number of motor vehicles per 10,000 population, per cent with at least 
high school education, per cent with safe drinking water supply and per cent with sanitary toilet. The 
higher the agricultural output per worker, the better the means of acquiring electricity for the household, of 
purchasing a motor vehicle of some sort, of sending most household members to higher education, and of 
having a safe drinking water supply and a sanitary toilet in the household.
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Examination of the relevant correlation coefficients affirms such expectations. While it is indirectly 
related to WHO’s non-global socioeconomic indicator of income distribution, satisfying the criterion of 
objectivity, AGRICL is a poor measure when it comes to the other criteria: validity and sensitivity as 
implied in the above discussion. Since Manila as one of the units of observation is non-agricultural, the 
comparison of all areas in question is jeopardized; thus AGRICL is not a valid indicator. However, it may 
be objective and specific in relation to agricultural development action although comparison is again 
confined to areas engaged in agriculture. Therefore, while the agricultural output per worker may be 
useful, it may not be as useful as one of the other variables in providing some insights as to provincial 
variations.
The exceptions among the 1960 and 1970 health-related indicators in showing a uniform strong 
association with all the other variables are the 1970 RHU, DOCTOR, NURSE and MIDWIFE. RHU 
shows a poor association with HSCHOOL, ROAD, WATER, TOILET and HOSPBED; the remaining 
variables show weak association with most of the socioeconomic indicators. However, all are similar to 
WHO’s global indicator 7c and d and non-global indicator 3a (Table 2-2) and are highly associated with 
each other, indicating that they comply with WHO’s criteria of evaluating indicators. These findings 
suggest that while they may be useful, they may not be as robust as WATER and TOILET as health 
indicators.
2 3 .4. Composite index of development
Given their insignificant correlations with some variables, population per hospital bed and level of child 
malnutrition are excluded in the derivation of the composite index of development (ID) for the 1980 
reference year used in the differential analysis by province. The resulting mean intercorrelation of the 
remaining eight indicators used in the index construction is 0.56; Cronbach’s coefficient alpha is 0.91. 
These values indicate robustness and internal consistency of the composite index of development (ID). 
These high values also provide further evidence of the usefulness of the indicators that went into the 
construction.
2.4. Results: socioeconomic and health differentials by province
The provinces under study are grouped into the 13 regional administrative regions discussed earlier as 
shown in Table 2-8 (see Figure 2-1 for the geographical locations of such provinces). The composition of 
the NCR, the most developed region and seat of the national government, is distinct from the other regions 
as its components are cities and municipalities while the other regions’ components are provinces.
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Table 2-8: Classification of provinces according to 1980 regional
administrative regions
Region Component provinces
NCR Caloocan City, Manila City, Pasay City, Quezon 
City, the municipalities of Las Pinas, Makati, 
Malabon, Mandaluyong, Marikina, Muntinlupa, 
Navotas, Paranaque, Pasig, Pateros, San Juan, 
Taguig in Rizal and Valenzuela in Bulacan
Ilocos Abra, Benguet, Ilocos Norte, Ilocos Sur, 
La Union, Mt. Province, Pangasinan
Cagayan Valley Batanes, Cagayan, Ifugao, Isabela, 
Kalinga-Apayao, Nueva Vizcaya, Quirino
Central Luzon Bataan, Bulacan, Nueva Ecija, Pampanga, 
Tarlac, Zambales
Southern Tagalog Aurora, Batangas, Cavite, Laguna, Marinduque, 
Occidental Mindoro, Oriental Mindoro, Palawan, 
Quezon, Rizal, Romblon
Bicol Albay, Camarines Norte, Camarines Sur 
Catanduanes, Masbate, Sorsogon
Western Visayas Aklan, Antique, Capiz, Iloilo, Negros Occidental
Central Visayas Bohol, Cebu, Negros Oriental, Siquijor
Eastern Visayas Leyte, Southern Leyte, Eastern Samar, 
Northern Samar, Western Samar
Western Mindanao Basilan, Sulu, Tawi-Tawi, Zamboanga del Norte, 
Zamboanga del Sur
Northern Mindanao Agusan del Norte, Aguaan del Sur, Bukidnon,
Camiguin, Miaamia Occidental, Mi aami a Oriental, 
Surigao del Norte
Southern Mindanao South Cotabato, Davao del Norte, Davao del Sur,
Central Mindanao
Davao Oriental, Surigao del Sur
Lanao del Norte, Lanao del Sur, Maguindanao, 
North Cotabato, Sultan Kudarat
The availability of comparable data over time for Manila City allows its inclusion in the present analysis 
as well as in Chapter 6 to represent NCR. It is regarded as an individual unit like each of the 73 provinces.
Figure 2-3 illustrates the classification of Manila City and the 73 provinces according to the 1980 
measures, composite index of development (ID) and road density (ROAD). Classifying the first 25 top 
ranking areal units as high, those ranking 26th to 50th as middle, and those 51st to 74th as low, provides a 
clear picture of the large gap in economic standing among the provinces.
Being the centre of trade, commerce, industry, education, communications and health services, Manila 
city ranks high and first in both measures under consideration.
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Out of the seven provinces composing the Ilocos Region which is situated in the northern part of the 
country (Figure 2-1), Bcnguct (which includes Baguio City, the summer capital of the country), Ilocos 
Norte, Ilocos Sur, La Union, and Pangasinan join the high ranking provinces in the index of development. 
When it comes to road density, only Benguet goes down to the middle ranking status group; this is due to 
its mountainous nature. Abra falls in the middle group and Mountain Province in the lowest group for both 
indicators.
Of the seven provinces constituting the adjacent region called Cagayan Valley, Batanes, Isabela and 
Nueva Vizcaya are high in the ID scale. However, in terms of road density, Isabela and Nueva Vizcaya go 
down to the low and middle status, respectively, resulting from their mountainous nature which makes road 
expansion extremely costly and difficult. Batanes maintains its status as one of the most advantaged 
provinces. This finding may be quite surprising as it is an isolated province. However, it is possible that 
development concerns may have been intensive in this province around 1980 to make up for its isolation. 
Before 1980, this province was all rural but in 1980,25 per cent of its population were already classified as 
living in urban areas. This may be one of the explanations of its high economic status in 1980. Cagayan 
and Quirino fall in the middle ID scale but are low in road density, again owing to their mountainous 
nature. Ifugao and Kalinga-Apayao emerge as the poorest, ranking 73rd and 64th, respectively, in the 
composite ID scale. Their mountainous nature makes them fall in the low group with the road density 
measure.
All of the six provinces composing the rice granary region of the country, which is Central Luzon, are 
highly developed. This is expected as they are contiguous to Metro Manila, the centre of development 
activities. They have vast tracts of rice lands, which make them both industrially and agriculturally more 
progressive than the other provinces. In terms of road density, Bataan, Bulacan, Pampanga, and Tarlac 
retain their high-ranking status while Nueva Ecija falls down to the middle-ranking group and Zambales to 
the low-ranking group, as some of their portions are mountainous.
Four of the 11 provinces making up Southern Tagalog - Batangas, Cavite, Laguna, and Rizal - are in the 
most privileged group in both indicators of modernization. Their closeness to Metro Manila favours their 
economic status, which is higher than other provinces within and outside the region. Occidental Mindoro 
and Quezon belong to the middle economically developed group with the index of development. Aurora, 
Marinduque, Oriental Mindoro, Palawan, and Romblon are in the least developed group. According to 
road density, Romblon goes up to the high status rank. Marinduque follows but only until the middle status 
group. Perhaps improvement of road networks took place in these provinces but such improvement did not 
help in their economic advancement, so the index of development is taken as the better economic 
development indicator.
Not one of the six provinces composing the Bicol region belongs to the highly developed group. Albay,
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Camarines Norte, Camarines Sur and Catanduanes fall in the medium category while Masbate and 
Sorsogon belong to the poorest section. In terms of road density, Camarines Norte and Masbate are the 
least privileged and the other provinces occupy the middle position. Again, with such inconsistencies 
between the index of development and road density, the former is taken as the better indicator, as all 
socioeconomic and health-related indicators are accounted for in its construction. It is worth mentioning 
that some of the provinces in the Bicol region are centres of the New People’s Army, a leftist organization 
aiming to overthrow the democratic form of government in the Philippines and to establish instead a 
socialist or communist form of government which, according to the organization, is the best solution to the 
growing inequality between the rich and the poor.
Among the five provinces of Western Visayas, not one shows a high-ranking score in ID. Aklan, Iloilo 
and Negros Occidental join the middle- ranking group. Antique and Capiz join the poorest group. Only 
Iloilo falls in the most advantaged section in road density but again the index of development is the better 
differentiating variable.
It appears that among the Visayas regions, Central Visayas, consisting of four provinces, is the most 
developed with Cebu falling in the high scales of index of development and road density. It contains Metro 
Cebu, next in rank to Metro Manila, economically speaking. It is joined by Bohol and Siquijor in road 
density measure. Negros Oriental is the least advantaged province in this region in both indicators under 
consideration.
The five provinces of Eastern Visayas are on a par with the provinces of Western Visayas in that not one 
scores high in the ID scale. Being in the middle group, Leyte, Southern Leyte and Eastern Samar are better 
off than the other Samar provinces which are in the poorest group. As to road density, Leyte and Southern 
Leyte belong to the high-ranking group but again index of development is the better measure of economic 
status.
Out of the seven provinces of Northern Mindanao region, Camiguin, Misamis Occidental and Misamis 
Oriental fall in the high index of development and road density status groups. Agusan del Norte, Agusan 
del Sur and Surigao del Norte are in the middle group while Bukidnon joins the poorest group in terms of 
index of development. As to road density, while Agusan del Norte and Surigao del Norte remains in the 
middle group, Agusan del Sur and Bukidnon change position, the former being demoted to the lowest 
group.
All of the five provinces of Western Mindanao are the poorest in terms of index of development. As to 
road density, all except Tawi-Tawi fall in the middle-ranking group.
Among the five provinces of Southern Mindanao, Davao del Sur and South Cotabato rank high in the
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index of development Davao del Norte and Surigao del Sur join the middle ranking group and Davao 
Oriental falls in the most underdeveloped group. As to road density, South Cotabato and Davao Oriental 
are in the middle group and the remaining three are in the lowest group.
Not one of the five provinces of Central Mindanao appears in the high index of development Only 
Lanao del Norte and Sultan Kudarat rank in the middle and the rest are very poor. As to road density, 
Lanao del Sur is in the high-ranking group; Lanao del Norte and Sultan Kudarat maintain their middle- 
status group; Maguindanao and North Cotabato remain in the lowest status group.
Variation in health-related indicators is shown in Figure 2-4, which illustrates the provincial differentials 
by index of accessibility to hospitals (IAH) and the level of child malnutrition (MAL). The provinces are 
similarly grouped into three categories; those ranking 1st to 25th as high; those in the 26th to 50th group as 
middle; and those occupying the 51st to 74th place as low. With respect to index of accessibility to 
hospitals, Manila City, the same provinces of the Ilocos region, most provinces of Central Luzon and 
Southern Tagalog and Cebu of Central Visayas maintain their high- ranking status. However, it becomes 
clear that majority of the provinces have very poor access to hospitals.
In terms of the level of child malnutrition, there are indications of overreporting in some provinces. For 
instance in the Central Luzon region, where one would expect the lowest level, as it is one of the most 
developed regions, the level of child malnutrition reported is equal to that in the underdeveloped regions. 
Nevertheless, the pattern observed in some provinces is in accordance with expectation. For example, 
Negros Occidental, known as the sugar bowl of the country, ranks very high (fourth) in the level of child 
malnutrition; the high level resulted from the collapse of the sugar industry. This economic fall worsened 
poverty among the sugar workers who had been dependent on this industry for a long time. It is also very 
evident that most provinces score high in the level of child malnutrition.
2.5. Summary
This chapter has screened available socioeconomic and health-related indicators at the provincial level in 
the Philippines. Problems of comparability owing to provincial compositional changes, differences in the 
estimation base of relevant census data, poor quality of collection, as exemplified by the level of child 
malnutrition, generally characterize these indicators. While all either closely correspond or indirectly 
related to WHO’s suggested health indicators, very few comply with all WHO’s criteria of ideal indicators. 
However, as WHO (1981b; 12) notes,
In real life there are very few indicators that comply with all these criteria. Their scientific respectability 
therefore has to be tempered with a certain humility ... are partial measures o f a complex situation.
Moreover, their observed distributions nearly normal, except index of accessibility to hospitals, the high
intercorrelations with most if not all of the other variables and compliance with at least one of WHO’s
criteria of evaluating indicators are sufficient bases of their usefulness in the present chapter and in several
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chapters of this thesis. The compromises made between derived precision and the feasibility of attaining 
that precision for each of the indicators in question suggest the importance of strengthening statistical 
services at the national, regional, provincial and local levels in order to improve the quality of information 
sources.
Those variables that appear to be most useful are percentage of population living in urban areas, average 
family income, percentage of households using electricity for light, road density, number of registered 
motor vehicles per 10,000 population, percentage literate among persons 10 years old and over, percentage 
of persons with at least a high school education, percentage of households with safe drinking water supply 
and percentage of households with sanitary toilets. Since they are measured sequentially in 1960, 1970 and 
1980, they can indicate direction and speed of change and serve to compare provinces at the same moment 
in time. Given that literacy rate and percentage of persons with at least a high school education are on a par 
as education indicators, the latter was taken for statistical consideration, together with the other seven 
indicators, in the construction of a composite index of development for 1980, which was also shown to be 
statistically internally consistent.
Those indicators that emerge as less useful include agricultural output per worker (in pesos) percentage of 
persons with at least an elementary education, population per hospital bed, population per rural health unit, 
population per physician, population per nurse, and population per midwife. The least useful are index of 
accessibility to hospitals and level of child malnutrition.
Although these indicators vary a great deal in quality and coverage, a careful assessment and critical 
appraisal of each of them have led to discerning that great variations in social and economic development, 
with health as an integral part, exist among the provinces. Whether these substantial differences play an 
important role in their mortality status is examined further in Chapter 7, considering these factors as 
mortality determinants or covariates. Moreover, it is then useful to take into account these interprovincial 
variations in socioeconomic and health conditions in the choice of the best level of death registration 
completeness, which is the subject of Chapter 3, and in the derivation of infant death rates, which is 
contained in Chapter 4.
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Chapter 3
Death Registration:An Assessment
3.1. Introduction
3.1.1. Death registration problems
One source of mortality measures is the life table. A life table comprises a set of functions representing a 
synthesis of age-specific mortality observed in the population during a given period. It requires data on 
deaths and population by age at some period.
However, vital registration data have often been disappointing as a source of the deaths required for the 
generation of life tables in less developed countries Underregistration of events like deaths has been the 
inherent problem. In the Philippines, the Office of the Civil Registrar General (OCRG) has been striving to 
improve registration coverage. Within the country, it has sought the active participation and cooperation of 
public officials directly and indirectly involved in the registration system, to increase the registration level 
through training and seminars. It has solicited assistance from civic and religious organizations in the 
information campaign on civil registration, and it has tapped international organizations in strengthening 
the registration system.
The National Statistics Office undertook two nationwide projects to improve the vital registration system. 
One was the January 1971 to June 1974 Dual Record System funded by the United States Agency for 
International Development (USAID). Sample areas throughout the country were drawn for the project 
implementation. Two aspects of the first project were the continuous recording of vital events like births 
and deaths and the periodic household surveys which were performed simultaneously. The results of these 
were eventually matched using the Chandrasekaran-Deming formula (1949) to generate accurate and 
complete information on fertility and mortality required for effective development planning (Mijares, 
1977). The other project was the Strengthening the Vital Registration System launched in January 1981 and 
funded by the United Nations Fund for Population Activities (UNFPA). The major thrust of this as 
described by Fajutagana (1985:2) was: conducting national, regional, provincial and municipal seminar 
workshops in all parts of the country; setting up Pilot Civil Registration Demonstration Areas in selected 
parts of the country using full-time civil registry workers; production of vital statistics from civil registry 
records; and sponsorship of scholarship grants for OCRG statistical workers.
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Despite the above actions as well as the compulsory nature of civil registration,1 the 1985 National 
Conference on Civil Registration, sponsored by the National Census and Statistical Office (NCSO) and the 
UNFPA Vital Registration Project, revealed that the registration of births and deaths remained inadequate. 
According to Fajutagana (1985:4), the reasons as gathered from the many seminars conducted since 1981 
and from feedbacks monitored by the Civil Registry and Vital Statistics Division and the Vital Registration 
Project are: illiteracy and lack of motivation among several segments of the society; lack of motivation 
among the local civil registrars; ignorance about the civil registration law requiring compulsory 
registration; customs of not registering vital events especially among cultural minorities, for example, the 
Muslims; distance from place of occurrence to local civil registry offices made even more difficult by lack 
of roads and poor communication and transport; inadequacy and inefficiency of civil registry personnel; 
lack of financial resources and support; lack of supplies, forms and equipment; poor record-keeping and 
maintenance; weak organization structure; lack of coordination among concerned individuals and entities; 
lack of appreciation among policy-makers of the importance of civil registration and vital statistics; delayed 
reporting of monthly local civil registry registered documents; erroneous entries in the documents; and 
delayed publication of vital statistics.
Research results consistently reveal the existence of a number of the above problems. The 1964 survey 
on underregistration of births and deaths by the National Statistics Office (NSO), then Bureau of Census 
and Statistics (BCS), revealed as the main reasons, listed from most to least serious: lack of interest, 
ignorance of the law, custom, distance, belief that baptism is already a registration and lack of proper 
maintenance of the registry offices (Barreto, 1965; Mijares, 1977; Mijares and Nazareth, 1978). A 
comparative analysis of the 1964 and 1974 BCS surveys by Mörtel (1975) yielded the same reasons. 
Regression analysis on the 1979 registered vital events by Vijayakumari (1985) demonstrated religion, 
literacy and index of accessibility as major factors significantly affecting the rates of death registration. 
While the Philippines is predominantly composed of Roman Catholics, with the churches used to record 
vital events thus making people of this faith aware of the importance of registering events, some provinces 
in the Mindanao regions are dominated by the Islamic religion whose mosques do not register events, thus 
making those Islamic believers indifferent to civil registration. In addition, it is the custom of the Muslims 
not to register vital events. Moreover, most of them have been historically against the established 
government and one manifestation of their rebellion is non-conformity with the civil registration law.
Using a randomized response (interviewing) technique to determine the extent of purposive concealment 
of death in household surveys in Misamis Oriental province, Madigan et al. (1976:303) found that about 75 
per cent of urban deaths and 47 per cent of rural deaths are not registered with municipal authorities. The
Registration is compulsory by virtue of the Civil Registry Law, Act 3753 officially established on 17 February 1931 and with the 
successive creation of various laws, presidential proclamations, circulars and the like to enforce and implement the provisions of Act
3753.
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reasons for purposive concealment of death advanced by the authors are failure to register deaths officially 
and fear of legal involvement if this fact became generally known outside the immediate neighbourhood.
3.1.2. Existing levels of completeness of registration
Table 3-1 presents several estimates of completeness of death registration for the nation as a whole by 
various periods and methods of derivation. Results from the Dual Record System Project showed slight 
improvement in the early 1970s and indicated a national level of death recording of permanent residents in 
sample registration areas at about 70 per cent and a regional level ranging from around 40 to 90 per cent 
during the period 1971-73 (Mijares, 1977:34, Table 4). When actual rates of registered deaths were 
compared with estimated or projected NCSO rates, it was discovered that there were substantial 
differentials by region in 1980 and 1981 (Morada, 1985) and by province in 1979 (Vijayakumari, 1985). 
Even in areas where relatively good registration is expected owing to economic development, 11 to 33 per 
cent underregistration of deaths was disclosed by studies by the Department of Health (DOH) in 1956 and 
1961, on the basis of examination of graves and individual interviews with relatives of the deceased, (cited 
by Madigan, 1965:310).2
Application of various indirect techniques of assessing the level of death registration yields unclear 
trends. The lack of trend may either be real, with the rise and fall over time, a reflection of civil security 
conditions; or distorted because of the differences in the approaches employed. The methods utilized by 
Concepcion and Cabigon (1984), Flieger et al. (1981) and UN (1982b) specifically exclude the youngest 
ages 0-4; and there is likely to be more underregistration or underenumcration at the youngest ages.
The estimates of Jaramillo (1941) about 45 years ago show the highest completeness of any year, 
probably because of the rigid implementation of the vital registration system by the colonial government of 
the Americans who were then occupying the country, and/or because of the assumptions of the method 
applied. In fact, the 1939 census was believed to be the most complete of all censuses undertaken in the 
country from 1903 to 1970 because of almost perfect peace and order in all areas, and because the 
enumeration, which took place in January, avoided the typhoon season when travel and communication are 
most difficult (Mijares and Nazareth, 1978:339, citing also relevant work of Hawley, 1954:11). The same 
reasoning may apply to the high level of death registration in 1938 allowing for the possibility of seasonal 
effects.
The estimate of the Bureau of Census and Statistics for 1963 of around 70 per cent is more or less equal 
to the 1971 level obtained with the Dual Record System. It is also much higher than Flieger et al.’s 1960 
estimate of about 53 per cent.
2Another secondary source citing the same DOH studies gave 1958 instead of 1956 and different levels of death registration 
(Mijares and Nazareth, 1978:347).
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Estimates yielded by the Brass growth balance method (Brass, 1975) utilized by Flieger et al. (1981) and 
by the Preston and Coale method (Preston et al., 1980) used by the United Nations (1982b) for the same 
year of 1970 are highly inconsistent thus casting doubts as to which of the two methods yields the more 
plausible values. It has been contended that the Preston and Coale method is more robust to departures 
from stability than the Brass method (Preston et al., 1980; UN, 1983; Preston, 1984; Gray, 1986). Since 
the 1960s the Philippines has experienced fertility decline (Cabigon, 1980, 1984a, 1985a, 1988; 
Concepcion, 1980; Morada et al., 1984) and slackening mortality decline as mentioned earlier, implying 
that the stability assumed in both methods may not have been fulfilled. For this reason, the Preston and 
Coale method may have yielded a better estimate than the Brass method. This line of reasoning was 
followed by Concepcion and Cabigon (1984) in establishing the trend in the level of completeness of death 
registration as previously cited. However, a comparative analysis of some of the emerging techniques of 
estimating the level of death registration using the same set of data at various points of time is undoubtedly 
a better strategy than simply taking one of them applied to a particular data set. This is even more 
important when 13 regions and 73 provinces are dealt with over time. Chapter 2 has already shown 
substantial interprovincial variations in socioeconomic and health conditions. Given such large variations, 
one indirect technique of estimating the completeness of death registration may not be a reasonable 
approach as it is only robust when its underlying assumptions are not strongly violated. Certainly, some of 
the provinces, especially those greatly affected by internal migration, do not satisfy the closed stable 
population assumption of some of these techniques. It is then necessary to assess which of the emerging 
techniques best suits a given province and then take that technique to measure its level of death registration
coverage.
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Table 3-1: Estimates of death registration completeness by 
sex for various periods and source:Philippines
Period/Source
Male
Sex
Female Both Sexes
Dual record system
1973, Mijares (1977) - - 77.1
1971, Mijares (1977) - - 70.5
Indirectly estimated
1980, Concepcion and 77.6 73.1 75.4
Cabigon(1984)
1975, Flieger etal. (1981) 77.4 78.8 78.1
1970, Flieger etal. (1981) 62.8 53.3
SL
58.2
1970, United Nations (1982b) 75.0 71.0 73.0
1960, Flieger et al. (1981) 52.2 53.3
a
52.7
1963, National Census and
Statistics Office - - 70.0
1938, Jaramillo (1941) 86.0 87.0
a
86.5
a
Assuming sex ratio at birth of 105.
Most of the indirect techniques of evaluating the completeness of death registration apply to single 
point-of-time data, but this is not a major drawback. In fact, their wide application in many developing 
countries is clear evidence of their robustness. Moreover, Gray’s (1986:426-431) comparative analysis of 
results from data in ten countries: Barbados, Chile, Cuba, Egypt, Kenya, Mauritius, Paraguay, Sabah, Sri 
Lanka and Thailand obtained by using Brass’s sectional growth balance technique, Preston and Hill’s 
technique (1980), Preston and Coale’s technique, Courbage and Fargues’s technique (1979) and Bourgeois- 
Pichat’s technique as described by Preston (1984) and cited by Gray (1986) and Conde et al. (1980), has 
shown that in certain populations where the assumptions are not strongly violated, these techniques are 
fairly robust Gray (1986) also empirically demonstrated that Preston and Coale’s method is considerably 
and uniformly more robust than the rest, with the possible exception of Courbage and Fargues’s procedure 
(which does not assume a closed stable population, so the test of robustness to stability assumption is 
irrelevant), and that a new procedure proposed by Gray is generally at least equivalent or often more robust 
than the Preston and Coale’s approach.
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3.1.3. Specific objectives of this chapter
In the light of the above, this chapter performs the same type of comparative analysis as done by Gray 
(1986) but using Philippine data. The method of estimating the level of completeness of death registration 
that emerges as the most plausible is then chosen to correct the registered deaths by age. These then 
become the numerators needed in the calculation of life tables (Chapter 4). In a similar approach, Clairin et 
al. (1980) performed death registration assessment using Brass’s method, Preston and Hill’s method and 
Bourgeois-Pichat’s method before they generated life tables for the developing countries. Furthermore, this 
sort of analysis provides further insights as to the level of death registration in the Philippines on a national, 
regional, and provincial basis at various points in time. It also demonstrates the applicability or 
inapplicability of some of the techniques to Philippine data. Also, it yields some knowledge about the 
quality of death and population counts3. All existing indirect techniques give meaningful results only when 
data are not seriously defective and when the assumptions adopted are not strongly violated.
Specifically, the main purposes of this chapter are to: (a) test the applicability of some of the relevant 
existing methods of estimating the completeness of death registration on raw data collected and published 
in the country; (b) determine the extent to which such methods are consistent with each other; and (c) 
investigate whether a reliable measure of death registration coverage can be derived from these techniques. 
The last focus of this chapter is the choice of the best possible estimate of the level of death registration 
coverage. It is then possible to generate life tables for the Philippines as a whole, and for its regional and 
provincial components at various points in time. Summary indicators from these life tables are used to look 
more comprehensively at how Philippine mortality has fared over time.
3.2. Data and methodology
3.2.1. Data
Recorded deaths by sex and age, and censuses for the years 1960,1970,1975, and 1980 for the country as 
a whole and for the regional and provincial aggregations, are used to examine completeness of death 
registration. All relevant data are published by sex and age with the exception of 1960 registered deaths for 
which a tabulation by age is not available.
An examination of annual published vital statistics reports since 1960 reveals that detailed tabulation by 
age started only in 1965. Maintaining the 1960 total registered deaths by sex for each of the areal 
subdivisions, the 1965 age distribution of recorded deaths by sex and areal group is assumed to be the same 
in 1960 to produce the required 1960 deaths distribution by sex, age and area for the analysis. The 1965
3 A more detailed discussion and assessment of the population figures to be used in the denominator is found in Chapter 4, Section 
4.3.
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deaths data are also used for the Luzon and Visayas areas to provide further insights into the level of 
completeness of death registration in these subdivisions in the early 1960s and in the final choice of the 
most reasonable level in 1960 for the analysis.
3.2.2. Methodology and techniques compared
I apply and compare four techniques of estimating the level of completeness of death registration using 
the above data. These are Brass’s growth balance method (1975), Courbage and Fargues’s method (1979), 
Preston and Coale’s method (1980) and Gray’s method (1986). All four procedures require the same type 
of data: deaths and total population by five-year age groups and by sex. The Courbage and Fargues and 
Preston and Coale procedures have additional data requirements: a model age pattem of mortality and a 
provisional estimate of the rate of growth, respectively. Brass’s and Gray’s methods do not require 
knowledge of the growth rate. In fact, the rate of growth is one of their estimated outcomes. For instance, 
Gray’s approach makes full use of the implicit relationships between different sectional growth rates.
Table 3-2 presents a schematic summary of the other main features of each of these techniques, arranged 
chronologically. Appendix 3.1, Volume 2 discusses the technical aspects of each of these techniques in 
great detail.
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Table 3-2: Schematic summary of other main features of four methods 
of estimating the level of completeness of death 
registration used in this thesis
Method
Features
Main parameter to Assumptions Strengths and
obtain the level weaknesses
of completeness 
of death coverage
Brass's Estimation of
partial death rate 
and birth rate 
at age a and above
Closed stable 
population 
Constant
underregistration 
by age
Courbage and
Fargues's Estimation of the 
true death rate 
at age one and 
above
Not very sensitive 
to age-misreporting 
but highly sensitive 
to departure from 
population stability 
No age-misreporting assumption and 
of age, either of constant underregis­
tration of deaths 
by age
the population 
of deaths
Model mortality 
pattern to 
represent 
mortality 
pattern of 
population in 
question 4- same 
as Brass's except 
closed stable 
population
Preston 
Coale's
and
Estimation of the 
number of persons 
at exact age a in 
a stable population
Same as Brass's
Gray's Simultaneous 
estimation of growth 
rates and death 
correction factors 
for each age a
Fairly robust if 
assumed model morta­
lity pattern repre­
sents actual pattern 
of population in 
question, applicable 
to population great­
ly affected by mig­
ration but sensitive 
to age-misreporting 
and violation to 
constant
underregistration 
of deaths by age
Fairly robust to vio­
lation of population 
stability assumption 
but not robust to 
age-misreporting 
and differential 
underregistration 
of deaths by age
Non-stable Highly applicable to
closed population destabilized popula- 
+ saune as Brass's tion and fairly 
except stable robust to age-misre- 
closed population reporting but
not robust to 
differential under­
enumeration of 
deaths by age
The level o f completeness of death registration (C) is mathematically derived by each procedure in a 
different way. C is drawn from partial birth and death rates at age a and above (Brass’s method); from the 
true death rate at age one year and above (Courbage and Fargues’s method); from estimated number of
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persons at exact age a in a stable population (Preston and Coale’s method); and from estimated Cs with the 
simultaneous minimization of differences between sectional growth rates (Gray’s method).
As to their underlying assumptions, all four approaches have common assumptions of constant 
underregistration of deaths by age and accurate age-reporting. However, they have unique features; Gray’s 
procedure allows for non-stability of closed populations while Brass’s and Preston and Coale’s procedures 
require stable closed populations; Courbage and Fargues’s procedure does not assume a stable closed 
population; however, it assumes that the mortality pattern of the population analysed follows an assumed 
model pattern. The assumed model pattern in the application of this procedure in this chapter is the Coale 
and Demeny (1966) West model life system. This has been the model generally adopted in the analysis of 
Philippine mortality by the majority of Philippine researchers.
As they contain similarities and dissimilarities in the underlying assumptions, these four techniques also 
contain common and contrasting strengths and weaknesses. All four approaches are subject to inappropriate 
model specifications, which means their robustness is contingent upon the fulfilment of their underlying 
assumptions. The application of Brass’s approach to a population that experiences drastic decline in 
mortality but no change in fertility is an example of inappropriate model specification of his approach.
In reference to inappropriate model specifications, the relative variances of estimates of the correction 
factor calculated or implied at different ages in each of the Gray , Brass and Preston and Coale techniques 
are also estimated. These variances are indices of variation from the underlying assumptions of the model 
and are helpful for comparing their robustness (Gray, 1986:429-430). A similar index could not be 
estimated from the Courbage and Fargues technique because only one correction factor for all ages is 
yielded by each of the variants under consideration.
Although Brass’s and Preston and Coale’s techniques have identical assumptions, the former is less 
sensitive to age-misreporting but more sensitive to violation of the assumption of stable population. Martin 
(1980) empirically demonstrated that the Brass method overestimates the completeness of death 
registration when mortality is declining. On the other hand, the Preston and Coale method is fairly robust 
to departures from the population stability assumption but not robust when age-misreporting characterizes 
the data under investigation. Gray’s procedure is most applicable to a population experiencing different 
patterns of change in fertility and mortality; it is less sensitive to age-misreporting than Brass’s approach, 
but it is not robust to a departure from the assumption of constant underregistration of deaths by age, a fault 
which is in fact shared by each of the other three methods. Courbage and Fargues’s technique is highly 
useful in populations substantially influenced by migration but is subject to the choice of a model mortality 
pattern that represents the actual mortality pattem of the population in question; and sensitive to age- 
misreporting and differential underregistration of deaths by age.
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Problems of age-misstatement could have been identified had the deaths and population data been 
subjected to various tests for the presence of this error and then adjusted if this error was seriously present, 
before performing the comparative analysis of the four techniques. Nevertheless, one advantage of not 
performing this data evaluation and adjustment if necessary, is the determination whether Philippine data 
are grossly deficient The underlying principle is that the methods would give good results only when the 
data are good and corresponding assumptions are not violated greatly. Hence, under this premise, the 
comparative analysis of the four techniques in this chapter proceeds directly without performing data 
evaluation; besides, Chapter 4 demonstrates that census age-reporting is more or less accurate in the 
Philippines.
Ideally, these methods are used to estimate mortality (at ages 5 years and over) because the extent of 
underreporting of childhood deaths is substantially different from that of the adult deaths. However, in 
certain cases where robust childhood mortality estimates could not be obtained independently, these 
methods can be applied to ages one year and over. The Courbage and Fargues and Gray methods actually 
allow estimation for ages one year and over; and Gray (1986:434) has argued that his ‘procedure is capable 
of picking up the variation of growth rate (r(a+)) values at low ages quite well.’ All relevant calculations of 
the four methods are performed using a FORTRAN program4.
3.2.3. Specific analytical and measurement points
Several analytical and measurement points are important. First, according to the Brass method, the level 
of completeness of death registration is one divided by the slope of the fitted line of the points defined by 
the estimated partial birth and death rates. There are several ways of fitting a straight line to these points. 
The ‘trimmed means’ variant of this method over five-year age groups between ages 5 and 65 years is used, 
as described in the United Nations (1983) Manual X and cited by Gray (1986:426). The Brass method is 
termed B in the subsequent analysis in this chapter.
Second, since ages 1 and 5 years are built into the Courbage and Fargues technique, I estimate the level of 
completeness of death registration based on deaths over ages 1 to 50,1 to 60, 5 to 50, 5 to 60 years and the 
average of the four. They are termed CF1, CF2, CF3, CF4 and CF5, in that order, in the subsequent 
analysis. These five variants provide further means of shedding some light on the quality of the deaths and 
population counts by age. Substantial discrepancies in the resulting levels of completeness may indicate 
strong violation of the assumption that underregistration of deaths does not vary with age, and may indicate 
serious distortion due to age-misstatement.
Third, I do not follow the recommended approach of starting with different trial values of r and selecting
4The program was modified from ihe one used for the analysis in Gray (1986). Dr Gray s modification of the program and 
permission to use the program in this thesis are gratefully acknowledged.
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the value together with the implied completeness estimate that generates the most level age-sequence of 
completeness estimates3 *5 (Preston and Hill, 1980:357; Preston et a l, 1980:192-193; United Nations, 
1983:129-135) in the application of the Preston and Coale (Preston et al., 1980) approach utilizing the 
modification of Bennett and Horiuchi (1981 and 1984) for the higher open interval. Instead, the growth 
rates that emerge from the two variants of Gray’s approach (variants 1 and 2) and the variant of Brass’s 
approach (variant 3) are used as input. These are called PCI, PC2 and PC3, respectively, in the subsequent 
analysis. To avoid unwieldy calculations, such an approach may be the most reasonable, in view of the 
large volume of data to work on. Moreover, one of the contributions of the Brass and Gray approaches is 
the simultaneous derivation of r just from the age distribution of deaths and population at one point in time. 
Also, as Preston and Hill (1980:357) note,
B rass’s technique cou ld  be used  to identify a value o f  r ... w hen  the estim ate o f  the intercept is b e lieved  to 
be m ore reliab le than that o f  the slop e, w h ich  m ay w ell be com m on  because o f  the bunching o f  data points 
towards the origin  in B rass’s approach.
It has been empirically demonstrated that a too low r yields an underestimation of completeness but when 
its value is of the order of 3 per cent per year, a very nearly level age sequence of completeness estimates is 
obtained (Hobcraft, 1979:38; Preston and Hill, 1980:357-359; Gray, 1986:429).
Fourth, there are two estimates of the level of death registration coverage under the Gray procedure: one 
based on deaths for ages one year and over (Gl), the other based on deaths for ages five years and over 
(G2). The use of two different initial ages (one and five years) in the Gray procedure is very helpful in 
discerning the degree of violation of the underlying assumptions or data flaws. A large disparity between 
the two may lead to doubt about the assumptions of near stability or equal completeness with age which 
may imply the presence of serious age-misreporting6. Gray (1986:434) demonstrates empirically that his 
procedure is claimed to be reasonably capable of picking up the variation of growth rate values at low ages, 
for example, at age 1 year. Gray’s conclusion is further confirmed in the present study as shown in the 
close correspondence between the resulting estimates based on Gl and G2 (see Section 3.3 and Appendix 
3.3, Volume 2 for further details).
Lastly, given that most of the provinces and regions under study are undoubtedly affected by internal 
migration and that all but the Courbage and Fargues procedure assume closed populations, it would be 
more illuminating to identify which areal groups are greatly affected by internal migration.
Some internal migration studies are used, particularly the regional and provincial migration patterns, but
3Thu procedure was followed by Concepcion and Cabigon (1984) in arriving at the 1980 national level of death registration 
completeness. However, not one of the growth rates of the population over ages 10, 15, 2 0 , . . . ,  60 years yielded a reasonable value of
r and the recourse taken was just to assume the level of .0268 (exponential formula), which is the rate o f growth during the 1975-1980
interval. Hence, any difference in the results between this study and the present analysis for the same method and year may be 
attributed to the variation in the value o f provisional r.
6Preston and Hill (1980:357)suggest initial ages five and ten to be explored as they have empirically shown that the estimated 
completeness is usually greater when suiting with age zero than with age five or ten owing to more defective registration below the 
age of five than at higher ages, resulting in the distribution of deaths which begins at age zero being too old, implying better mortality 
conditions for a given growth rate (r) and hence that a higher fraction of actual deaths has been captured by the registration system.
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with care since different methodologies were used in deriving the migration measures. Writing on 
reliability of migration data, Flieger et al. (1976:167-174) pointed out that some probable flaws in the basic 
census data might have affected their study and other studies of migration. Nonetheless, some degree of 
consistency, conformity with expected patterns, and comparability with Findings based on non-census data 
served as their major criteria in discerning which provinces emerged as receiving or sending areas. Flieger 
et al.'s study, which refers to 1960-70 geographic patterns, appears to be the latest available for provincial 
patterns. A study published later (Perez, 1983) is confined to the regional and broader type of aggregation. 
Computation of migration rates at the provincial level for the 1970-80 or 1975-80 intervals could have been 
done as part of this study to update findings using the census survival ratio method as utilized by Pascual 
(1966) and Kim (1972) for the 1948-60 and 1960-70 periods, respectively. However, such a method may 
not be robust given the deficiency of the census data. To illustrate this, census survival ratios are calculated 
from 1960-80 for the male population (Table 3-3) and presented in Table 3-4. The values do not show the 
expected pattern of a decline with age. Ratios above unity and close to 0.9 especially at the older ages are 
highly suspect.
Strikingly, the 1975 census appears to display the most questionable pattern. Given an erratic trend 
fertility as well as in the growth rate observed when the 1975 relevant data are used in the estimation, some 
population researchers and planners tend to doubt the 1975 census data. Kim (1972:xiii) contends that
although the survival ratios are not as smooth as they are expected to be, it will not be a major problem in 
estimating net migration provided the ratio of the degree of enumeration in any sex-age group in an area (i.e. 
the proportion which the enumerated population in any age-sex group bears to the true population) to that of 
the nation is the same for the same cohort in both censuses.
Nevertheless, Rieger et al. (1976:167-170) argued that such an assumption is doubtful. Furthermore, they 
pointed out that, overall, Kim’s study yielded a substantially larger estimated number of intercensal net 
migrants for the country than the enumerated figure, so that systematic over- and underestimates of net 
migrants between developed and less developed areas would have probably occurred. Furthermore, age- 
misstatement or differential enumeration by age may play a contributory role in the odd census survival
ratios.
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Table 3-3: Male census population , 1960-80
Age Y ear
1960 1970 1975 1980
0-4 2354038 2966706 3324422 3932770
5 -9 2254566 3002840 3249452 3396682
10-14 1765992 2548894 2895474 3036022
15-19 1384759 1983901 2454432 2566848
20-24 1194182 1527387 1893903 2210308
25 -29 952368 1189658 1491032 1918288
30-34 764978 1008318 1163945 1521082
35-39 702568 941165 1112361 1227966
40-44 546393 732369 874089 1046208
45-49 524638 626215 751499 825018
50-54 365354 502250 582036 682996
55-59 252394 403116 469678 528491
60-64 231786 311461 408277 441026
65-69 112702 191572 253244 349270
70-74 106799 150661 194129 216036
S o u r c e s :  N a t i o n a l  S t a t i s t i c s  O f f i c e ,  I9 6 0 ,  1970, 
1975 and  1980 P h i l i p p i n e  c e n s u s e s .
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Table 3-4: Male census ten-year and five-year survival 
ratios, 1960-80
Age Y ear
1 9 6 0 - 7 0 1 9 7 0 - 7 5 1 9 7 5 - 8 0 1 9 7 0 - 8 0
5 - 9 1 . 0 9 5 3 1 . 0 2 1 7
1 0 - 1 4 1 . 0 8 2 8 0 . 9 6 4 2 0 . 9 3 4 3 1 . 0 2 3 4
1 5 - 1 9 0 . 8 7 9 9 0 . 9 6 2 9 0 . 8 8 6 5 0 . 8 5 4 8
2 0 - 2 4 0 . 8 6 4 9 0 . 9 5 4 6 0 . 9 0 0 5 0 . 8 6 7 2
2 5 - 2 9 0 . 8 5 9 1 0 . 9 7 6 2 1 . 0 1 2 9 0 . 9 6 6 9
3 0 - 3 4 0 . 8 4 4 4 0 . 9 7 8 4 1 . 0 2 0 1 0 . 9 9 5 9
3 5 - 3 9 0 . 9 8 8 2 1 . 1 0 3 2 1 . 0 5 5 0 1 . 0 3 2 2
4 0 - 4 4 0 . 9 5 7 4 0 . 9 2 8 7 0 . 9 4 0 5 1 . 0 3 7 6
4 5 - 4 9 0 . 8 9 1 3 1 . 0 2 6 1 0 . 9 4 3 9 0 . 8 7 6 6
5 0 - 5 4 0 . 9 1 9 2 0 . 9 2 9 4 0 . 9 0 8 8 0 . 9 3 2 6
5 5 - 5 9 0 . 7 6 8 4 0 . 9 3 5 1 0 . 9 0 8 0 0 . 8 4 3 9
6 0 - 6 4 0 . 8 5 2 5 1 . 0 1 2 8 0 . 9 3 9 0 0 . 8 7 8 1
6 5 - 6 9 0 . 7 5 9 0 0 . 8 1 3 1 0 . 8 5 5 5 0 . 8 6 6 4
7 0 - 7 4 0 . 6 5 0 6 1 . 0 1 3 3 0 . 8 5 3 1 0 . 6 9 3 6
S o u r c e s : N a t i o n a l  S t a t i s t i c s  O f f i c e ,  
1980 P h i l i p p i n e  c e n s u s e s .
I 9 6 0 ,  1970, 1975 and
Because the main focus of this thesis is on the adjustment of registered deaths and the calculation of 
mortality indicators, it seemed inappropriate to devote a large part of the analysis to assessing and updating 
migration estimates. The first ranking 20 provinces (Table 3-5) with regard to in- and out-migration 
identified by the Rieger et al. (1976) study, based on the 1960-70 data on number of in- and out-migrants 
for every region and province, are regarded as clues to internal migration patterns in the present analysis. It 
is assumed that no substantial changes in broad terms had occurred during the 1970-80 interval. Regional 
migration patterns especially during the later period are based on the study of Perez (1983).
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Table 3-5: Ranking 20 provinces as to internal migration, 1960-70
Rank
Migration Pattern
In-Migration Out-Migration
1 Bukidnon Bohol
2 Rizal Camiguin
1
3 Agusan Batanes
4 Zambales Cebu
5 Palawan Iloilo
2
6 Davao Misamis Occidental
3
7 Cotabato Ilocos Sur
5
8 Occidental Mindoro Leyte
9 Nueva Vizcaya Ilocos Norte
6
10 Zamboanga del Sur Samar
11 Misamis Oriental Antique
12 Oriental Mindoro Romblon
13 Bulacan Aklan
14 Laguna Marinduque
15 Isabela Pangasinan
16 Quezon Abra
17 Lanao del Norte La Union
18 Bataan Capiz
4
19 Surigao Batangas
20 Cavite Albay
1
Comprising Agusan del Norte and Agusan del Sur
2
Comprising Davao del Norte/ Davao del Sur, and Davao Oriental
3
Comprising Cotabato and South Cotabato
4
Comprising Surigao del Norte and Surigao del Sur
5
Comprising Leyte and Southern Leyte
6
Comprising Eastern/ Northern, and Western Samar 
Source: Flieger etal. (1976:30-31, Tables 12 and 13).
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3.2.4. Criteria for assessing the four techniques and method of presenting results
Given that each technique has a unique assumption (except Brass’s and Preston and Coale’s methods) and 
some differing strengths and weaknesses, assessing the applicability of these techniques to Philippine data, 
and their robustness and consistency, falls under several conditions. First, if the population under study is 
stable and age reporting is accurate, Brass’s and Preston and Coale’s procedures are likely to yield 
consistent and plausible levels of completeness of death registration. If there is age-misreporting, Brass’s 
method is preferable, owing to its robustness to age*misreporting. Second, if the population in question is 
not stable, whether or not there is age-misreporting, which is likely to characterize data in developing 
countries, the Gray, Preston and Coale and Brass approaches are likely to reveal consistent results. Most 
often, results obtained with the Gray’s and Preston and Coale’s techniques or with the Gray and Brass 
procedures, show close correspondence, in view of the nature of their assumptions and strengths as 
discussed above. In most instances, the Gray approach is the most robust because it assumes non-stability 
and is less sensitive to age-misreporting; the Preston and Coale method may rank second for it is fairly 
robust to violations of stability but more sensitive to age-misreporting; the Brass technique may rank third 
if violation of the stability assumption is more crucial than violation of accurate age-reporting. If the 
reverse holds true, then the Brass approach would be preferable to the Preston and Coale procedure but not 
to the Gray technique. It is the extent of violations of their assumptions that leads to these three techniques 
yielding different results.
Third, in populations where internal migration is heavy, the Courbage and Fargues approach is the most 
reasonable source provided the assumed model is a close representation of the actual mortality of such 
populations. In non-closed populations, all the Gray, Brass and Preston and Coale approaches are likely to 
produce results less meaningful than the Courbage and Fargues approach. As the Courbage and Fargues 
approach does not assume a closed stable population, the appropriate choice of a model is important for its 
application. In fact, if the chosen model is an appropriate representation of the mortality of the population 
in question, results obtained with this technique are likely to be consistent with one, two or all of the other 
three approaches depending on the prevailing demographic change in a given population.
Owing to the unique assumptions and differing strengths and weaknesses between or among the four 
techniques, there will be no, or only occasional, close correspondence between the results obtained using 
all of them. The likely situation, when all four show consistent levels of completeness of death registration, 
is when there are very few registered deaths, causing the application of all four techniques to reveal 
equivalent low values, which may be mainly statistical artefacts.
It can happen that the application of an indirect technique, no matter how powerful it is, does not help. In 
such situations, however, a remedy is to examine the types of errors besetting the data, and then adjust the 
data for these types of errors before attempting to apply any indirect technique of estimation.
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In determining the extent to which these four methods are consistent with each other, several pairs or 
combinations of them evolve from the above four conditions. Only eight of the most possible pairs or 
combinations are taken and are summarized below:
Condition Pair or combination
Stable closed population with 
or without age-misreporting
Non-stable closed population 
with or without 
age-mi sreporting
Appropriate model mortality 
pattern with:
stable open population 
with or without 
age-mi s repo rting
non-stable open population 
with or without 
age-mi sreporting
Extremely poor registration 
of deaths
Brass's and Preston and Coale's
Gray's and Preston and Coale's 
Gray's and Brass's 
Gray's, Brass's and Preston and 
Coale's
Brass's and Courbage and Fargues's
Gray's and Courbage and Fargues's 
Preston and Coale's and Courbage 
and Fargues's
A combination of all four methods
One can establish many levels of consistency for any given pair or combination. However, in this study, 
three levels are arbitrarily taken and should be treated as a special not a technical term throughout the 
thesis. The first is close congruence (CC), arbitrarily set to a difference of less than or equal to 10 
percentage points between the highest and lowest values yielded by the techniques being compared. 
Second is moderate congruence (MC), which means a difference of 11 to 20 percentage points in the 
estimated level of completeness yielded by the techniques under comparison. Third is poor congruence 
(PC), which refers to a difference of over 20 percentage points in the level estimated by the techniques 
paired or combined. The respective variants of the Gray, Preston and Coale, and Courbage-Fargues 
approaches are not treated singly; the lowest or highest among the results of the variants of each method is 
chosen in the consistency check to represent the method.
If close or moderate congruence is evident in at least one of the above eight pairs or combinations 
adopted in the present assessment of these four procedures, it may be taken that the data are good; hence 
reasonable levels of death recording can be derived. Presence of poor congruence implies strong violations 
of the assumptions of the relevant procedures or seriously inaccurate data. If the paired or combined 
procedures are Gray’s, Brass’s and Preston and Coale’s, the estimated relative variances provide a basis as 
to which procedure is more or the most robust
A discussion of the results of assessing the four methods covers all areal aggregations and periods under 
consideration. These discussions mainly refer to the tables in the appendices.
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3.2.5. Criteria for choosing the best estimate of the level of death registration completeness 
and method of presenting the results
It must be reiterated at this point that the main reason for using four different techniques is to select the 
technique that is robust for a particular areal unit. A given technique is only robust when its underlying 
assumptions are not strongly violated. If one of its assumptions is strongly violated, its robustness depends 
on its sensitivity to such violation as discussed in Subsection 3.2.2. As there are great interareal differences 
in internal migration as already seen in Table 3-5, and in socioeconomic status (see Chapter 2), possibly 
causing variations in mortality and fertility changes and in data quality over time, the strategy adopted in 
the final choice of the best level of completeness of death registration is not to opt uniformly for only one 
particular technique for all areal units and years under consideration. For example, the Gray procedure 
which emerges as robust for Abra is not likely to produce a meaningful level for Metro Manila, which is an 
area greatly affected by migration, in view of the extreme departure from the assumption of a closed 
non-stable population.
Instead, the results of the four approaches are generally used as guides to make a reasonable selection of 
the best level of completeness of death coverage for a given areal unit and period. In effect, for areal units 
and years where there is close or moderate correspondence between or among a particular pair or 
combination of approaches according to the criteria for assessment (Subsection 3.2.4), the estimate 
indicated is taken. This estimate is evaluated further in its consistency with the other five criteria for 
selection adopted and based on substantive theory as follows: (a) effect of internal migration; (b) rank of a 
given areal unit in the composite index of development (ID) (Chapter 2); (c) reasonable trend in the level of 
completeness of death coverage; (d) agreement with independent estimates; and (e) not too great a disparity 
(i.e. a difference of 20 or more percentage points) between the estimated levels of completeness of death 
registration by sex.
It is expected that the Gray, Brass and Preston and Coale methods will not work well in areas 
substantially dominated by internal migration because the basic assumption of closed population is 
seriously violated. This will leave the initial choice to the Courbage and Fargues method, which does not 
assume a closed population in such areas. Likewise, it is expected that the higher the constructed 
composite index of development (ID) (see Chapter 2), the higher will be the level of completeness of death 
registration. Also, since there are four periods 1960,1970,1975 and 1980 dealt with, it is expected that the 
trend in the level of completeness of death registration will be either constant, increasing or decreasing. A 
sudden rise and fall in the level of completeness over time is unlikely, except in areas pervaded by civil 
disorder since 1960.
Furthermore, the estimate that should be chosen should not fall far above or below the 1971-1973 
independent estimates based on the Dual Record System Project (see Subsections 3.1.1 and 3.1.2).
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Because the two sources of event data are counterchecked by each other, the dual system of collecting 
events, if properly implemented, is the best source of vital events, and it is unlikely that the by-products are 
highly questionable. However, as the Philippine dual record system outcomes were based on sample areas, 
the possibility of large sampling errors should not be ignored; also it was reported that matching the rates 
between these two sources of gathering births and deaths differed enormously by region (Mijares, 
1977:20). These problems are however considered in the next part of the analysis.
Moreover, a gap of 20 or more percentage points in the level of death registration completeness between 
males and females is unlikely, except in areas intensely affected by civil disunity, causing the failure to 
register deaths, particularly of males. A difference of less than 20 percentage points in the level of death 
registration completeness by sex may be acceptable however, on the grounds that there are sex differences 
with regard to several demographic, socioeconomic and cultural variables.
The element of judgment infused in the above criteria is admitted, and so is the possible presence of 
errors of judgment in choosing the most plausible estimates of the completeness of death registration. 
However, such elements could not possibly be avoided in dealing with defective data. As the United 
Nations (1956:1) pointed out ‘any estimate ... contains an element of uncertainty which cannot be 
overcome, no matter how abundant the statistical information on which it is based.’ This is even more 
serious in situations where data are gravely imperfect. In the light of available information on mortality in 
the Philippines, the aim is to make the best possible estimates. A systematic analysis, following criteria set 
on the basis of theoretical expectations and prevailing socioeconomic conditions, and having more than one 
technique to choose from, undoubtedly provides estimates which are at least within reason. Estimates 
based on careful assessment of the robustness in the application of several techniques of estimating the 
completeness of death coverage on a particular data set, are certainly much to be preferred to the estimates 
yielded by only one technique uniformly applied to data for all provinces and regions. Results of this 
exercise, as shown in this chapter and Chapters 4 to 7, are useful in examining comprehensively Philippine 
mortality since 1960.
The analytical approach adopted in choosing the best level of death registration completeness starts at the 
provincial level, then proceeds to the regional context, then it finally turns to the national perspective. As 
the region and the nation are provincial accumulations, it is more appropriate to examine each of the 
provinces first Any extreme characteristic of a province certainly affects the regional and national 
characteristics. After the provincial levels are finally chosen, the regional level indicated by the technique 
that meets the close or moderate congruence criterion of a given pair or combination, assessed in 
conjunction with the other five criteria and that is reasonably bracketed by these chosen provincial 
estimates, is determined. Then the national level is obtained using exactly the same strategy as the regional 
levels, with the additional criterion that the result should be bracketed plausibly by the regional figures.
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The regional and national estimates would have been sensitive to choices made at the provincial levels if 
the choices had all been based on only one procedure, for example Gray’s procedure. The likely results 
would have been a distorted picture with the national and regional levels of completeness of death 
registration either revealing a higher or lower level of completeness of death registration for males than for 
females or an estimate not bracketed by the provincial levels. On the other hand, the choices made at the 
national, regional and provincial levels vary by method depending on the the criteria of choice of the best 
estimate. The choice of Gray’s approach at the national or regional level does not depend on the choice of 
the Courbage and Fargues technique for Metro Manila, for example, or of the Preston and Coale measure 
for Sultan KudaraL
In the choice of the best estimates, several theoretical points are worth stressing. First, if one technique 
from any given pair or combination of methods showing close or moderate congruence produces a level 
that meets the above criteria for a given areal unit for all years in question, that technique is chosen to 
represent the best estimate over time. In fact, this is the second consideration after the satisfaction of the 
close or moderate congruence criterion. Theoretically, if the assumptions of a particular selected method 
are valid at one point in time, they would tend to be valid over a longer period of time. Nonetheless, it is 
also theoretically possible that the robustness of one technique is affected when a population changes from 
stability to non-stability, and data quality may improve or worsen with time. An example would be an 
advance in the recording of deaths or population enumeration or the reverse, caused by civil disorder, 
particularly in the troubled areas like Mindanao. In these situations, for a given areal unit that may be 
influenced by such changes, if one technique from any given pair or combination of methods showing close 
or moderate congruence does not meet the above criteria because of the extent of violations of such 
assumptions, but the other pair or one of the other techniques it is combined with, yields a value that 
satisfies the above criteria, that estimate is taken. Hence, for a given areal unit, a shift from one to the 
other, between or among those techniques showing close or moderate congruence in a given year is 
justifiable.
Third, for a given areal unit where the same techniques paired or combined do not indicate close or 
moderate congruence for all years, the year or years where they show poor congruence are evaluated 
further. Three levels of evaluation are followed. First, if one of the paired or combined techniques 
showing close or moderate congruence in other years provides an estimate consistent with the above 
criteria for the year where there is poor congruence, that technique is chosen. If not, then the second level 
of choice is resorted to, wherein one of these techniques showing close or moderate congruence is 
examined for close or moderate congruence with the other technique or techniques not being paired or 
combined for the year in question. If there is a close or moderate congruence and the estimate from the 
other technique conforms to the criteria of choice, that technique is chosen. If not, then the last level of 
choice is the last recourse, wherein the chosen estimate closest to the year in question is assumed to
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indicate the estimate for that year. For example, whenever reasonable estimates could not be obtained from 
the 1960 data in accordance with all criteria, the 1965 data are resorted to. When both data sets do not yield 
meaningful values according to the criteria, the 1970 chosen figure is assumed to hold true for 1960. 
Similarly, when the criteria are not conformed to by estimates yielded by any of the four techniques for one 
of the years 1970, 1975 and 1980, the value chosen closest to the year in question is also assumed to 
indicate that level of completeness of death registration. This procedure should be valid, as in the literature 
reviewed above, there has been no indication of drastic improvement in the coverage of death recording 
since the 1960s (see Table 3.1).
To evaluate further the plausibility of the provincial estimates, we compare the regional and national 
estimates derived independently as just noted and the estimates obtained as the sum of the corrected death 
figures for provinces. A close agreement between these sets of regional and national estimates indicates 
some degree of plausibility of the final provincial estimates. It must be stressed, however, that the national 
and regional estimates, independently derived, are statistically superior to estimates derived from summing 
the corrected death figures for provinces. The final national and regional estimates are also compared with 
the regional estimates obtained with the Dual Record System to examine whether some consistency exists. 
In any given areal aggregation where the two sets are strictly comparable, a poor congruence between the 
two sets indicates strong violations of the assumptions adopted in one of the sets being compared.
As there are 73 provinces and 13 regions for four periods to deal with, it would be tedious to specify in 
great detail here how a particular level of completeness of death registration is chosen for each province, 
region and period. It is sufficient to provide illustrations of the full procedure. In this chapter, the National 
Capital Region (NCR) for the year 1980 and Manila City for the remaining years in question, the Ilocos, 
Cagayan Valley and Central Luzon Regions and their provincial components are presented as illustrative 
examples and carried through all the successive steps in the choice of the best level of completeness of 
death registration. The National Capital Region is the best illustrative example for an areal unit 
substantially affected by internal migration. The Ilocos Region represents the areal units falling in the 
middle ranking group according to the composite index of development (ID) as discussed in Chapter 2; the 
Cagayan Valley Region typifies those areal units belonging to the lowest group as to ID measure; and the 
Central Luzon Region stands for the more developed groups as measured by ID.
The method of presenting the analysis and final choice of the best estimate of completeness of death 
registration in the illustrative examples starts with the National Capital Region, then proceeds to all 
successive steps in choosing the best provincial levels of completeness of death registration per region, 
with the regional value, taken last, then repeats the full procedure until all the illustrative regions are 
covered. The illustrative examples are then followed by a discussion of the general aspects concerning the 
choice of the best estimates of completeness of death registration of the remaining regions and their
64
provincial components and the nation. There ensues a further evaluation of the chosen estimates for all 
provinces, regions , the nation as a whole and the years under consideration. These discussions also refer to 
the tables in the appendices, although some supporting summary tables are produced here.
3.2.6. Peculiarity of the 1960 estimates
It is important to note that in most provinces in the Ilocos, Cagayan Valley, Central Luzon, Southern 
Tagalog, Bicol, Western Visayas, Central Visayas, and Eastern Visayas Regions, the 1960 data show very 
high levels of completeness of death registration, even exceeding 100 per cent, with the application of all 
methods except the Courbage and Fargues method. Such levels are very unlikely but possible when the 
same deaths are reported more than once and/or when census enumeration is highly incomplete.
To discover whether the major cause of these unlikely estimates is the assumption of the 1965 distribution 
by age, a rerun of the four methods on the 1965 data was done using the arithmetic average of the 1960 and 
1970 census populations to arrive at the required 1965 population.7 Results are displayed in Appendix 3.3, 
Tables A3.9 for males and A3.10 for females; a close look discloses a substantial reduction in the levels of 
completeness of death registration in most provinces. Nevertheless, some still remain much higher than 
those derived from the other years. It appears that reporting or recording of deaths by age for the first time 
in the country is a problem in several provinces.
Nonetheless, as there are provinces with reasonable levels of completeness of death registration for 1960, 
the 1960 point of reference is still maintained in the analysis. It is assumed that for provinces where the 
1960 data fail to indicate meaningful estimates, assessed in accordance with the criteria for choice, as 
discussed in Subsection 3.2.5, the estimates that come out reasonably from the 1965 data, according to the 
criteria set, represent the 1960 level. For provinces where neither the 1960 nor the 1965 data provide 
reasonable values, the estimate chosen from the 1970 data is assumed to have prevailed since 1960.
3.3. Results: assessment of techniques
Appendix 3.3, Tables A3.1 to A3.8 record the level of death registration completeness for the national, 
regional and provincial aggregations for the years 1980, 1975, 1970 and 1960 by method of estimation and 
sex. Appendix 3.3, Tables A3.9 to A3.10 present the same set of information for 1965, but excluding the 
Mindanao regions and their provincial constituents. The first line of bracketed values presents the 
estimated variances and the second line refers to the estimated rates of growth for the techniques, where 
such estimates are relevant.
Several striking features should be noted. First, the two variants of Gray’s technique generally yield the
7Projecting forward of the 1960 population or backward of the 1970 population to generate the 1965 population is not resorted to 
for the reason that the data should be kept as raw as possible for the testing of the methods.
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smallest relative variance while Brass’s technique indicates the largest relative variance. Second, the rates 
of growth yielded by the Brass technique arc generally higher than those estimated by the Gray technique. 
This is particularly evident for the National Capital Region or Manila City where the rate of growth is 
above 3 per cent with the Brass technique and below 3 per cent with the Gray technique. For the remaining 
areal units, the rates of growth are neither too high nor too low to cast doubt on the plausibility of their 
application to Philippine data. They arc around 3 per cent per year, implying neither an overestimation nor 
an underestimation but a very nearly level age sequence of estimates of completeness of death registration. 
The differing rates of growth emanating from both techniques may signify their varying model 
assumptions.
Third, the levels of completeness of registration obtained by Brass’s method are generally, but not 
uniformly, higher than those obtained with Preston and Coale’s method. The same pattern was revealed by 
the comparative analyses by Gray (1986:427-31) using ten countries - Barbados, Chile, Cuba, Egypt, 
Kenya, Mauritius, Paraguay, Sabah, Sri Lanka, and Thailand. In their comparative analyses, Preston et al. 
(1980:196-200) found the level estimated with the Brass technique to be higher than the level yielded by 
their technique using rural Chinese farmers, 1921-31 and Korean females, 1971-75 data. Furthermore, 
Martin (1980) disclosed that the Brass method produces overestimated levels of death registration coverage 
when mortality is decreasing.
Fourth, there is a close correspondence between the two variants of the Gray approach and the Five 
variants of the Courbage and Fargues approach. This may indicate no strong violation of the constant 
reporting of deaths by age assumed in all four techniques or absence of serious age-misreporting in the 
data. In fact, Chapter 4 further confirms this more or less accurate age-reporting below age 55 years.
The last feature pertains to the arbitrary appraisal of consistency or congruence, as defined in Subsection 
3.2.4, of the eight pairs or combinations of techniques chosen. Appendix 3.3, Table A3.11 presents the 
results of this consistency assessment for all areal aggregations for 1980,1975,1970,1960 and 1965 by sex 
and for all except the Mindanao regions and their provincial constituents, for 1965 by sex. The first two 
pairs, Gray’s and Preston and Coale’s techniques and Gray’s and Brass’s techniques, consistently show 
close (CC) or moderate (MC) congruence in all areal units in most years in question. The pairing of 
Brass’s and Preston and Coale’s techniques, which is associated with stable population, shows poor 
congruence (PC) in most of the provinces of Ilocos and Central Luzon and in some of the provinces of 
Southern Tagalog, particularly those contiguous to Metro Manila. These areal units are in fact the more 
developed areas, indicating that they may be experiencing varying patterns of change in fertility and 
mortality, which are violations of the stable population assumptions of these two techniques as evident in 
the close or moderate congruence between Gray’s and Preston and Coale’s techniques, which both are 
robust to non-stability of the population in question. However, in all remaining areal units, all six pairs and
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the combination of Gray’s, Brass’s and Preston and Coale’s techniques manifest close or moderate 
correspondence in most if not all years under consideration. Even for the years 1960 and 1965, where 
quality of death data by age is expected to be lower than in the later years, because of publication for the 
first time of deaths by age down to the provincial units, a close or moderate congruence in at least one of 
the pairs or combinations is observed in most areal units.
There are only very few provinces that indicate close (CC) or moderate (MC) congruence among all four 
techniques in at least two years for both sexes. These are: Mountain Province, Kalinga Apayao, Occidental 
Mindoro, Oriental Mindoro, Palawan, Masbate, Eastern Samar, Western Samar, Sulu, Tawi-Tawi, 
Bukidnon, Surigao del Norte, Lanao del Sur and North Cotabato. All of the four techniques produce very 
low levels of completeness of death registration, the consistency of which may be mainly a statistical 
artefact. All of these, except Occidental Mindoro and Surigao del Norte, which are in the middle ranking 
group in the composite index of development (ID), belong to the poorest group according to ID (see 
Chapter 2), where the lowest levels of completeness of death registration are likely to occur.
The above pieces of evidence of close or moderate congruence manifested between or among the 
postulated pairs or combinations in most, if not all, areal units for at least three consecutive years are strong 
bases for concluding that these techniques are applicable to Philippine data, and that reasonable levels of 
completeness of death registration can be obtained from those pairs or combinations, portraying close or 
moderate congruence.
The next task then is to identify the best estimate of completeness of death registration from a given pair 
or combination, showing close or moderate congruence, substantiated with theory. This is treated in 
Section 3.4.
3.4. Results: final chosen level of completeness of death registration, illustrative 
examples, general aspects and further evaluation
3.4.1. Illustrative examples
According to Appendix 3.3, Table A 3.ll, data for the National Capital Region indicate close congruence 
(CC) or moderate congruence (MC) between the Gray and Brass procedures, the Gray and Courbage and 
Fargues procedures and the Brass and Courbage and Fargues procedures in most years. Given that this 
region is the most developed, absorbing the largest share of migrants over time (Pascual, 1966; Flieger et 
ai, 1976; Perez, 1978, 1983), it would be unwise to accept the level yielded by any of the Gray, Brass, and 
Preston-Coale procedures, as the assumption of closed population is strongly violated. Since the West 
mortality pattern is used for the Courbage and Fargues procedure and this model has been used by most 
Philippine demographers in the indirect estimation of Philippine mortality, especially infant and child
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mortality, we assume that this model is applicable to the population of NCR. In fact, Chapter 5, Section 5.5 
provides further evidence that this model mortality pattern fits closely with the resulting age mortality 
pattern for this region. These considerations lead to the choice of the level of completeness of death 
registration yielded by the Courbage and Fargues procedure as the most plausible level for this region in all 
years under question.
As there are five variants of the Courbage and Fargues method to choose from, the estimate that conforms 
to the criteria for choice needs to be chosen. Table 3-6 presents the relevant data required in the final 
choice. Any of the five variants of the Courbage and Fargues method appears to yield reasonable levels but 
the third variant (CF3) yields the lowest deviation from the sex differential criterion of less than 20 
percentage points difference and the clearest trend as seen in the values referring to both sexes, combined.
According to the Dual Record System Project, the level of completeness of death registration (both sexes, 
combined) of permanent residents in this region in 1971-1973 ranged from 80 to 91 per cent. However, 
these values are not comparable with the present estimates, as the former refer only to deaths of permanent 
residents. The estimated level of completeness of death registration based on the Courbage and Fargues 
procedure (and, as it happens, all the other techniques) exceeds 100 per cent The more than 100 per cent 
level over time, which means overreporting, is expected on the grounds that registration of events in the 
country is by place of occurrence not by place of residence. Inasmuch as the best medical facilities are 
located in NCR, it is likely that registration occurs in this region for those residing outside NCR and using 
the medical care and facilities in the region. Such cases have apparently been so numerous that the deaths 
officially recorded there are greatly inflated. These deaths are naturally not covered by the the Dual Record 
System Project; hence these two different estimates are not comparable. Likewise, it was reported that this 
region was one of the three regions where the lowest matching rate was observed between the two legs of 
the dual record system.
The above considerations lead to the final choice of the estimates produced by the third variant (CF3) for 
all years and by sex, in view of its portrayal of a reasonable and likely trend and differential by sex over 
time. The value with an asterisk in the illustrative examples and in all the relevant tables for all the other 
provinces (Appendix 3.3, Volume 2) is the chosen best estimate of the level of completeness of death 
registration.
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Table 3-6: Level of completeness of death registration for the National 
Capital Region by sex from two sources for various years
Method/
Year
Sex/variant
Male Female
CFl CF2 CF3 CF4 CF5 CFl CF2 CF3 CF4 CF5
1. Courbage and Fargues's method
1980 126.5 122.5
★
127.7 123.2 124.9 96.2 94.1
★
103.2 98.6 97.9
1975 127.3 128.2 134.2 132.9 130.6 116.1 115.3 128.8 123.9 120.7
1970 152.3 151.7 154.8 153.1 * 153.0 130.0 129.2 142.0 136.9 134.3
1960 138.8 139.4 148.2 144.9 142.7 136.1 134.1 151.5 143.8 141.0
Percentage point <difference by sex
a
Both sexes, combined
i
1980 30.3 28.4 24.5 24.6 27.0 111.7 108.6 115.7 111.2 111.71975 11.2 12.9 5.4 9.0 9.9 121.8 121.9 131.6 128.5 125.81970 22.3 22.5 12.8 16.2 18.7 141.4 140.7 148.6 145.2 143.91960 2.7 5.3 3.3 1.1 1.7 137.5 136.8 149.8 144.4 141.9
2. Dual Record System
1973 80.4 
1972 91.1 
1971 90.6
(Both sexes, combined)
a
Calculated from the mal« and famala valuta, assuming a sax ratio at 
birth of 105.
Key: CF1 to CF5=variants 1 to 5 of Courbage and Fargues's technique. 
Sources: Appendix 3.3, Tables A3.1-A3.8; Mijares (1977:34, Table 14).
Table 3-7 shows the relevant data for the final choice for the remaining illustrative areal units. Abra, in 
the Ilocos region, shows close congruence (CC) or moderate congruence (MC) among the Gray, Brass and 
Preston and Coale methods, in pairs or in combination, except for 1970 and 1960. According to the Dual 
Record Project, the completeness of death registration for the whole region in 1971 for both sexes, 
combined, was around 76 per cent. Abra occupies a middle status when it comes to economic standing as 
shown in Chapter 2 according to the composite index of development (ID). If the reporting of deaths is 
positively associated with economic development, which is likely, the level of registration for this province 
should be below the regional average. From the three methods showing close or moderate correspondence, 
the Preston and Coale method appears to produce values consistently below the 1971 Dual Record Project 
regional estimate. For males, it gives a reasonable trend over time and therefore this is taken to be the 
source of the estimates over time for males for this province. To establish a clear trend, variants 3 (PC3) 
for 1970 and 1960, variant 2 (PC2) for 1975, and variant 1 (PCI) for 1980 are chosen. For females, the
69
1960 data are very poor as seen in the poor congruence (PC) in the pairs of Gray’s and Preston and Coale’s 
and Gray’s and Brass’s methods. However, the 1965 data appear better as shown in the close or moderate 
congruence between and among the three methods. With the lower relative variance of the estimates 
obtained with the Gray’s method in 1965 and 1980 and to establish a plausible trend and differential by sex, 
the best estimates chosen for females are those produced by the Gray method, variant 2 (G2) for 1980 and 
variant 1 (Gl, 1965 data) for 1960, and the Preston and Coale method, variants 1 and 3 (PCI and PC3), 
respectively, for 1975 and 1970.
For Benguet, formerly a part of Mountain Province before 1970, all Gray’s, Brass’s and Preston and 
Coale’s approaches show close or moderate congruence in all years. Either of them can be taken to yield a 
reasonable estimate but as noted in Section 3.3, or seen in Appendix 3.3, Tables A3.1 to A3.10, the relative 
variances of the estimates yielded by the Gray approach are the lowest; therefore this approach is the most 
robust and so its variant 2 (G2) is taken to represent the best estimates for males. The estimates are 
relatively low but may be reasonable. Even if Baguio City, the summer capital of the Philippines, is 
located in this province, most of its barangays (smallest political units in the country) are situated far apart 
from each other and in mountainous areas. For these barangays, roads and transport are very scarce, 
making it very difficult for barangay residents to go to their corresponding local civil registry offices to 
report deaths in their families. Despite the presence of close or moderate congruence among the Gray, 
Brass and Preston and Coale approaches for females, the values they produce do not indicate a clear trend 
when 1980 is included. There seems to be a systematic violation of the closed population assumption for 
1980, thus causing the values to be below the other figures for the earlier years. The poor congruence (PC) 
of Courbage and Fargues’s approach with any of the other three, in pairs, further indicates violations of 
closed population assumption for 1980. As the Courbage and Fargues approach shows close or moderate 
congruence when paired with the Gray approach in 1970, the West model may represent the actual 
population for Benguet and therefore to establish an acceptable trend, the level (58 per cent) indicated by 
the second variant of Courbage and Fargues’s approach (CF2) is taken to represent the 1980 female level of 
completeness of death registration for this province. The corresponding 1975 and 1970 female figures are 
those given by the Preston and Coale variant 3 (PC3) and Gray variant 2 (G2) approaches, respectively, to 
establish an acceptable trend.
Ilocos Norte manifests close or moderate congruence between the Gray and Preston and Coale 
procedures, 1970-1980, both sexes, between Gray’s and Brass’s procedures, 1970-1980, males, 1970 and 
1975, females, between Brass’s and Preston and Coale’s procedures, 1975 and 1960, males, 1970 and 1960, 
females. It is likely to have a higher level of completeness of death registration than Abra as it is more 
advanced economically (Chapter 2). The most likely values then for males in 1980, 1975, and 1970 come 
from the Gray variant 1 (Gl) and Preston and Coale variants 3 and 1 (PC3 and PCI) procedures, in that 
order, to fulfil the other criteria. The 1970 level is assumed to have remained constant since 1960 as no
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meaningful trend is given by either the 1960 or 1965 data. Female values chosen from 1980, working 
backwards, are those obtained with the Gray procedure, variants 2 and 1 (G2 and Gl) and the Preston and 
Coale procedure, variant 1 (PCI), to satisfy the criteria of a reasonable trend and an acceptable sex 
differential.
Ilocos Sur portrays close or moderate congruence between the Gray and Preston and Coale techniques 
(1980 and 1975, males, 1970-1980, females), between the Gray and Brass techniques (1980 and 1970, both 
sexes), and the Brass and Preston and Coale techniques (1960, males, 1980, 1970 and 1960, females). 
Since it is less developed economically than Ilocos Norte, its level should be neither higher than Ilocos 
Norte nor lower than Abra. The most likely value is obtained with the Gray technique, variant 1 (Gl) in 
1975 for males. As the 1980 levels are greater than unity for all but the Courbage and Fargues technique, 
which yields extremely low values, the 1975 level is assumed to remain constant till 1980. Variants 1 and 
2 of the Preston and Coale technique (PCI and PC2) yield values meeting the plausible trends for 1970 and 
1960, respectively. The corresponding female levels for 1980 and 1970 were derived by the first variant of 
the Gray technique (Gl) and for 1975 and 1960, the levels were obtained by the Preston and Coale 
technique, variants 1 and 2 (PCI and PC2) in that order, to satisfy the criteria of acceptable trend and sex 
differentials.
La Union shows close and moderate correspondence between Gray’s and Preston and Coale’s measures 
(1980 and 1975, males, 1970-1980, females), between Gray’s and Brass’s measures (1975 and 1970, both 
sexes) and between Brass’s and Preston and Coale’s measures (1960 and 1970, females). As it is as 
economically developed as Ilocos Norte, its level should be close to that of Ilocos Norte. Proximity of 
most of its barangays to municipalities where the local registry offices are located and easier access to 
transport than Ilocos Norte would make the death registration less difficult in this province than Ilocos 
Norte. According to the adopted criteria of choice, reasonable male levels for 1980 and 1970 are obtained 
with the Preston and Coale measure, variants 2 and 1 (PC2 and PCI), respectively. To maintain a 
reasonable trend, the 92 per cent level yielded by the Brass measure (B) is taken. As neither the 1960 nor 
the 1965 figures appear plausible, the level in 1970 is assumed to be similar to 1960. For females, the 
corresponding figures are the results of the application of Gray’s measure, variant 1 (Gl) for 1970-80. 
Assuming the 1970 level to prevail in 1960 as in the case for males is the most reasonable strategy.
Compared with all other provinces under consideration, Mountain Province records moderate or close 
congruence among the four procedures for all years and both sexes. Being the least developed among the 
Ilocos region provinces, ranking low in the index of development (Chapter 2), its level of completeness of 
death registration should also be the lowest. Moreover, it is very rural and mountainous with arduous trails 
from mountain barangays. Thus the contention raised for most barangays in Benguet applies to practically 
all of the barangays of Mountain Province. Considering all these points, the most plausible male levels are
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those arising from the Preston and Coale method, variant 2 (PC2) for 1980 and from the Gray method, first 
variant (Gl) for 1960-75. The pertinent female figure for 1980 is yielded by the Courbage and Fargues 
method, variant 5 (CF5) with the 1975 level assumed to be the same as the 1980 level since none of the 
estimated 1975 levels appears reasonable. Values for 1970 and 1960 emerge from the first variant of the 
Gray method (Gl), consistent with all the criteria for choosing the best estimate.
Pangasinan indicates close congruence (CC) or moderate congruence (MC) between the Gray and Preston 
and Coale techniques (1970-1980, both sexes), between the Gray and Brass techniques (1975, 1970, 1965, 
males, 1970-1980, females) and between the Brass and Preston and Coale techniques (1960, males, all 
years, females). The most likely figure for males is about 94 per cent obtained with the second variant of 
the Preston and Coale (PC2) procedure for 1980 and 1975. As no meaningful value emerges from the 1970 
data to satisfy the theoretical expectation of a trend, the most reasonable approach is to assume the 1975 
level to have prevailed in this year. It is expected that this high level would be maintained for some time. 
The same level is gauged from the first variant of the Preston and Coale procedure (PCI) based on the 1965 
data, taken to represent 1960. Brass’s procedure (B) provides the most reasonable corresponding female 
values for 1980 and 1975, closest to the male figures. The 1970 chosen level is based from the second 
variant of Gray’s (G2) procedure. The 1960 values based from these three procedures showing close or 
moderate congruence, are extremely high, indicating strong violations of closed assumptions. Between 
1960 and 1970, this province ranked 15th as an out-migration area, thus the last recourse is the Courbage 
and Fargues procedure, which has a moderate congruence (MC) when paired with the Gray procedure 
(1980 and 1975), the Brass procedure (1975, 1970) and the Preston and Coale procedure (1970-1980). The 
second variant (CF2) of this procedure is then taken to produce the 1960 female estimate.
The regional data show close or moderate congruence between the pairs, Gray’s and Preston and Coale’s, 
Gray’s and Brass’s measures for both sexes, 1970-1980. There is also close or moderate congruence 
between the Brass and Preston and Coale measures for 1960 and 1970, males, and all years, except 1975, 
females. The estimate to be chosen must be reasonably bracketed by the chosen provincial levels and 
consistent with the other criteria for choosing such as consistency with the Dual Record System estimate of 
about 76 per cent in 1971, acceptable trend and sex differential. The values consistent with these criteria 
are, for males, the 1970 and 1980 figures produced by the Preston and Coale procedure, variant 1 (PCI). 
The corresponding 1960 level of completeness of death registration is assumed to be equal to the 1970 
level. The Gray procedure, variant 2 (G2) produces the most reasonable 1975 male value. The 1980,1975, 
1970, and 1960 female levels are those coming from the third (PC3) and second (PC2) variants of the 
Preston and Coale procedure, the first variant (G1) of the Gray procedure and the fourth (CF4) variant of 
the Courbage and Fargues procedure, 1965 data in consecutive arrangement.
In the Cagayan Valley Region, Batanes shows close or moderate congruence beteween Gray’s and
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Preston and Coale’s methods in all years, except 1980, males, and 1980 and 1975, females, between Gray’s 
and Brass’s methods, all years, both sexes, and between Brass’s and Preston and Coale’s methods, for 
1970, 1960 and 1965, both sexes. However, the levels of completeness of death registration, arising from 
Gray’s and Brass’s methods for the years 1975 and 1980, are extremely high, exceeding 100 per cent. All 
four methods reveal very low values for 1960. This may be attributed to the very few and even non­
existent deaths for most ages,8 such that the observed close or moderate congruence may be mainly a 
statistical artefact. Yet the Gray and Preston and Coale methods produce values below 100 per cent in 
some years. As stated in Chapter 2, this province is the smallest province in both land area and population 
over time. It was also the most advantaged province in this region in 1980 according to the composite 
index of development (ID). According to the Dual Record System, the 1971 level of completeness of death 
registration for the whole region was 85 per cent. It would be reasonable to assume that it exhibits the 
highest level of completeness of recording deaths. Under such an assumption, the most reasonable values 
for males in 1980, 1970 and 1960 come from the Preston and Coale method, variants 3 and 1, 1965 data, 
consecutively with the 1980 level assumed to have prevailed since 1975. For females, the 1980, 1975, and 
1970 plausible values are produced by the Preston and Coale method (variant 2), Courbage and Fargues 
(variant 3) and Gray (variant 1) methods, in that order. The 1960 level is assumed to be similar to that of 
1970.
Cagayan comes under the criterion of close or moderate congruence between Gray’s and Preston and 
Coale’s measures, 1970-1980, both sexes, between Gray’s and Brass’ measures, 1970-1980 and 1960, 
males and 1970-1980, females, and between Brass’s and Preston and Coale’s measures, all years, both 
sexes. Plausible 1980 and 1975 male values are yielded by the Gray measure (variant 1), and a plausible 
1970 value by the Preston and Coale measure (variant 3). A reasonable female 1980 value is provided by 
the first variant of the Gray measure and the 1975 and 1970 figures are yielded by the second variant of the 
same measure. The values produced by these three measures in close or moderate congruence in 1960 are 
more than 100 per cent but quite reduced with the 1965 data. But the Courbage and Fargues measure 
shows close or moderate congruence with these three measures, 1975, males, 1970-1980, females, 
suggesting the robustness of this measure. The 1960 male and female figures are obtained with the 
Courbage and Fargues measure (variants 4 and 1, respectively, 1965 data).
Ifugao, a part of Cagayan before 1970, also shows close congruence (CC) in pairs or combinations of 
Gray’s, Brass’s and Preston and Coale’s in all years and moderate congruence (MC), all methods for 1970, 
for both sexes. In view of its low-ranking economic standing (Chapter 2) its level should be below the 
level chosen for Cagayan. The Preston and Coale procedure (variant 1) provides the most reasonable male 
figures since 1970, the Gray procedure (variant 1) for females in 1980 and 1975, and the Courbage and
8For the age groups with zero deaths recorded, the value one is recorded to avoid the problem of dealing statistically with zeros.
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Fargues procedure (variant 5) in 1970, according to the other criteria. This province is as mountainous as 
Kalinga-Apayao and therefore its chosen level is reasonable.
Isabela shows close or moderate congruence between Gray’s and Preston and Coale’s approaches, 
1970-1980, males, 1980, females, between Gray’s and Brass’s approaches, 1970-1980, males, and 1980 
and 1975, females, and between Brass’s and Preston and Coale’s approaches, 1980, 1975 and 1960, males 
and all years, females. As it is higher than Cagayan in economic status, and to fulfil the other criteria for 
choice, the most likely male figures are those obtained with the Preston and Coale approach with the rate of 
growth of 0.031 (81.6 per cent) for 1980 and 0.032 (74.5 per cent) for 1975. As no meaningful trend is seen 
from the 1970 and 1960 data, perhaps owing to strong violations of closed assumptions, as it is an 
in-migration province, ranking 15th during the 1960-1970 period, the value based on the 1965 data with the 
fourth variant of the Courbage and Fargues approach is taken to represent both 1960 and 1970 levels. A 
close congruence (CC) is evident between Courbage and Fargues’s and all the tliree approaches, males 
1975 and between at least two of the other techniques, 1970-1980, females. Corresponding female values 
are then drawn from the Gray (variant 2), Courbage and Fargues (variants 1 and 3) and Preston and Coale 
(variant 2) approaches for 1980,1975,1960 and 1970 to maintain a reasonable trend and sex differential.
Kalinga-Apayao, which was a part of Mountain Province in 1960, displays close or moderate congruence 
between and among all procedures, all years, males and females. In fact, all four procedures yield a level 
of completeness of male death registration of about 40 per cent, a level consistent with the relative 
economic backwardness of this province, which is very rural and mountainous like Mountain Province and 
some portions of BengueL The chosen levels for both sexes are based on the Gray technique, variant 1 for 
males, all years, and variants 2 (1980 and 1970) and 1 (1975) for females.
Economically speaking, Nueva Vizcaya is as developed as Isabela according to the index of development 
scale (Chapter 2). There is a close or moderate congruence of the four techniques for males and females in 
most years. These provide the basis of selecting the most plausible estimates. To meet the criteria of 
choice, the male values are yielded by the Gray (variants 1 and 2), Preston and Coale (variant 2) and 
Courbage and Fargues (variant 2,1965 data) techniques from 1980 back, in that order. The relevant female 
values are produced by the Gray (variant 1) Preston and Coale (variants 2 and 3) and Courbage and Fargues 
(variant 1) techniques.
Quirino, a part of Nueva Vizcaya before 1975 and created as a regular province on 10 September 1971 by 
virtue of Republic Act No. 6394, should have a level of completeness of death registration close to or lower 
than the level selected for Nueva Vizcaya, given its lower economic position. On the basis of the close or 
moderate congruence of the three approaches, Gray’s, Brass’s and Preston and Coale’s, all years, males and 
1980, females, the 1980 male and female levels of completeness of registration are very well indicated by 
the First variant of the Gray approach. The second variant of the same approach yields the 1975 value for
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males. Since no consistent value from the 1975 female data emerges, it is safer to assume that the 1980 
level has remained constant since 1975.
For the region as a whole, a close or moderate congruence is observed in most pairs and years. Satisfying 
all the criteria and the reasonable bracketing rule of thumb, the 1980 and 1975 male values are drawn from 
the First variant of Gray’s procedure and the 1970 and 1960 (1965 data) Figures from the third variants of 
Preston and Coale’s and Courbage and Fargues’s procedures, respectively. The 1980 and 1970 female 
values are obtained with Gray’s procedure (variant 2) while the 1975 and 1960 Figures are drawn from the 
Courbage and Fargues procedure (variant 1).
Of the Central Luzon Region, it is important to note that these provinces are the rice granaries of the 
country and highly developed. It was shown in Chapter 2 that there are no great variations in economic 
development between them compared to the region just covered; hence, no great disparity between them is 
expected in the level of death reporting coverage.
Bataan indicates close or moderate congruence in all six pairs in most years for both sexes. The 1972 and 
1971 estimates of the Dual Record System were about 87 and 74 per cent, respectively. Bataan ranks 7th in 
the composite index of development (ID). The 1980, 1970 and 1960 (1965 data) male values consistent 
with all criteria are obtained from the First variant of the Preston and Coale measure. The 1975 male and 
female Figures are yielded by the second variant of the Gray measure. The 1980 female level is produced by 
the First variant of the same measure and the 1970 and 1960 female values by the Courbage and Fargues 
measure (variants 3 and 5,1965 data, respectively).
The province of Bulacan indicates close or moderate correspondence in the pairs of Gray’s and Preston 
and Coale’s approaches, 1980 and 1975, males and 1980, females, between Gray’s and Brass’s, 1965, 
1970-1980, males and 1970-1980, females, and between Brass’s and Preston and Coale’s, 1970, females. 
The level of death reporting coverage should not be lower than that of Bataan since it is slightly 
economically developed. The estimates for males from 1980 back produced by the Gray (variant 1), 
Preston and Coale (variants 3 and 1) and Courbage and Fargues (variant 4, 1965 data) measures are 
consistent with the economic position of this province and the other criteria. For females, the Brass, 
Courbage and Fargues (variants 4 and 1,1965 data), and Preston and Coale (variant 2) approaches appear 
to produce the most plausible estimates for 1980,1975,1960, and 1970.
The determining factor in the choice of the final level of completeness of death registration for Nueva 
Ecija is the close or moderate agreement in most pairs of the four techniques in most years. As it ranks 
16th in the composite index of development (ID), its level should not be far below the chosen levels of 
Bulacan or Bataan. The most likely 1980, 1975, 1970 and 1960 Figures for males are then given by the 
Gray (variant 1), Preston and Coale (variants 2 and 1), and Courbage and Fargues (variant 4, 1965 data)
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techniques in that order. The corresponding reasonable 1980 and 1975 female values emerge from the 
Preston and Coale technique (variants 3 and 2) and for 1970 and 1960 from the Courbage and Fargues 
(variants 4 and 1) techniques, to maintain a plausible differential by sex.
Pampanga shows close or moderate congruence in the pairs of Gray’s and Preston and Coale’s, 
1970-1980, males 1975 and 1980, females, of Gray’s and Brass’s, 1965,1970-1980, males and 1970-1980, 
females, and of Brass’s and Preston and Coale’s methods, 1965, males, of Courbage and Fargues’s and 
each of the other three methods, 1975, males and 1975 and 1980, females. Its level should be close to that 
of Bulacan as both fare well in socioeconomic standing. The most likely values for males, 1980 and 
females, 1975 are yielded by the Gray method (variants 1 and 2, respectively), for males 1975 back to 1960 
(1965 data) and females, 1980 and 1970, by the Preston and Coale method (variants 2 and 3), and for 
females 1960 by the Courbage and Fargues method (variant 3).
Tarlac ranks one point higher than Nueva Ecija in the composite index of development (ID). A close or 
moderate congruence is observed between Gray’s and Preston and Coale’s techniques, 1970-1980, males, 
1975 and 1980, females, between Gray’s and Brass’s techniques, 1970 and 1980, males, all years, females, 
between Brass’s and Preston and Coale’s techniques, 1960, males, 1970, females, between Courbage and 
Fargues’s and the other three techniques, 1975, males, 1970-1980, females. The 1980 male and 1975 male 
and female levels are derived from the Gray technique (variants 1 and 2, in that order) while the 1960 male 
and 1980 and 1970 female levels are from the Preston and Coale technique (variants 1, 3, and 2). The 1960 
female level is given by the Courbage and Fargues technique (variant 3) and the 1970 male level is 
assumed to be similar to that of 1960.
Zambales meets the close or moderate congruence criterion between Gray’s and Preston and Coale’s 
approaches, 1975 and 1980, males, between Gray’s and Brass’s approaches, all years, males, 1970-1980, 
females, between Brass’s and Preston and Coale’s approaches, 1960 and 1980, males, 1960 and 1970, 
females, and between Courbage and Fargues’s and at least one of the other three approaches, 1975 and 
1980, males, all years, females. While it ranks very high in composite index of development (ID), its level 
should probably still be lower than the levels chosen for its counterparts as it is very low in road density. If 
accessibility to registry offices were low for most of the people living in the mountainous portion of this 
province, the level of completeness of death reporting on the average would be low. The levels indicated by 
the first variant of the Gray approach (1980 and 1975) and by the Preston and Coale approach (variant 3) 
for 1970 and 1960 for males seem plausible. The pertinent female values for 1980 and 1970 are drawn from 
the Gray approach (variants 2 and 1, respectively) and the 1960 level from the Courbage and Fargues 
approach (variant 1, 1965 data). As no meaningful trend is observed from the 1975 data, the chosen 1980 
value is taken to be the same as in 1975.
On the average, a close or moderate congruence is evident between Gray’s and Preston and Coale’s
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measures, 1975 and 1980, both sexes, between Gray’s and Brass’s measures, 1965, 1970-1980, males and 
1970-1980, females, between Brass’s and Preston and Coale’s measures, 1960-1970, males and 1965, 1970 
and 1975, females, and between Courbage and Fargues’s and at least one of the other measures, 1975, 
males and 1970-1980, females. The closest Figures that conform to all criteria and bracketing rule are 
yielded by the Gray (variant 2), Preston and Coale (variants 3, 2, and 1, 1965 data) measures for males 
from 1980 back. The female Figures are derived from the Preston and Coale measure (variants 3 and 2) for 
1980 and 1970 and from the Courbage and Fargues measure (variant 2, 1965 data). The 1975 level is 
considered to be the same as in 1980 as no reasonable value can be obtained from the 1975 data.
It will now be clear, from these illustrations, that the criteria for choice of an appropriate level of 
completeness of death registration have dominated the selections that have been made and that no single 
method of estimation produces results that conform to the criteria closely. The result is that selections of 
estimates from different methods are necessary to establish plausible trends and differentials.
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Table 3-7: Level of completeness of death registration for illustrative 
areal units according to selected techniques by sex and period
Province/ Method of estimation Congruence measure
sex/ -----------------------------------  ----------------------
year G1 G2 B PCI PC2 PC3 G~P&C G~B B-P&C CF~G or B 
or P&C
Abra:male
ic
1980 78.4 78.8 83.3 72.1 72.7
if
77.6 CC CC MC PC
1975 64.8 64.8 71.9 56.7 65.2 66.9 CC CC MC MC
1970 74.7 76.2 68.6 54.9 66.0 64.0
if
PC CC MC PC
1960 77.1 80.0 63.4 53.4 66.5 59.8 PC MC CC PC
Abra:female
if
1980 63.8 64.4 62.5 56.8
if
57.1 57.1 CC CC CC MC
1975 72.3 73.6 74.3 60.5 69.6 69.0
if
MC CC MC MC
1970 71.0 73.3 60.3 50.3 59.6 56.3 PC MC CC MC
1960 110.1 112.3 85.9 82.2 98.2 83.5 PC PC MC PC
1965 52.8 54.7 43.7 39.2 47.0 41.9 MC MC CC MC
Benguet: male *
1980 60.3 61.5 65.4 53.0 52.9 64.4 CC CC MC CC
1975 52.1 53.2
if
51.0 42.6 49.2 51.6 MC CC CC MC
1970 49.7 50.4 41.4 38.9 46.3 43.2 MC CC CC CC
Benguet:female
1980 45.8 46.4 45.4 39.3 38.5 47.0* CC CC CC PC
1975 56.1 58.1 51.0 38.7 45.7 55.0 MC CC MC PC
1970 48.8 49.3 35.7 30.5 35.2 39.3 MC CC MC CC
Ilocos Norte:male *
1980 89.1 88.0 106.2 85.3 87.5 90.0
it
CC MC PC PC
1975 78.0 77.0 95.1 76.5 85.6* 86.9 CC MC MC PC
1970 97.5 98.7 103.5 81.1 96.9 94.1 MC CC PC PC
1960 125.7 130.6 107.3 87.7 103.4 95.7 PC PC MC PC
1965 127.6 131.6 121.8 97.0 116.2 110.6 PC CC PC PC
78
Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
year Gl G2 B PCI PC2 PC3 G~P&C G~B B-P&C CF~G or B 
or P&C
Ilocos Norte:female
1980 89.9 89.3 113.9 85.4 87.3 92.0 CC PC PC PC
1975 82.2 83.0 100.0 75.1 85.4 87.8 CC MC PC MC
1970 77.7 77.8 80.7 70.4
if
81.2 74.2 CC CC CC MC
1960 100.1 105.1 72.6
Ilocos Sur:male
73.6 82.7 71.2 PC PC CC MC
1980 106.8 104.1 123.8
if
99.3 :100.3 :103.5 CC MC PC PC
1975 81.8 82.1 103.3 69.3
if
82.1 87.1 MC PC PC PC
1970 98.8 101.6 100.7 79.5 97.5
if
88.4 PC CC PC PC
1960 95.9 99.7 82.6
Ilocos Sur:female
65.1 76.3 70.2 PC PC MC PC
1980 72.2 71.6 89.5 69.4 71.6 74.4 CC MC MC PC
1975 81.5 83.1 102.6 70.0 81.3 86.5 MC PC PC PC
1970 66.7 67.0 67.9 59.4 70.8
if
62.5 CC CC CC PC
1960 79.3 80.6 58.4
La Union:male
56.6 64.2
if
55.3 PC PC CC MC
1980 99.0 100.2 131.8
if
89.4 94.0 110.2 CC PC PC PC
1975 75.7 76.8 91.9 65.4
if
78.6 82.4 MC MC PC PC
1970 105.3 109.9 104.8 81.3 101.5 95.4 PC CC PC PC
1960 164.5 173.6 128.5 108.0 131.0 1 1 1 . 1 PC PC PC PC
1965 142.2 147.4 123.1 
La Union:female
99.2 122.3 111.2 PC PC PC PC
1980 88.0 88.9 114.4 80.4 80.1 93.8 CC PC PC PC
1975 87.5 88.9 104.8 72.8 84.9 92.3 MC MC PC PC
1970 84.7 87.5 88.6 69.0 85.1 80.4 MC CC MC PC
1960 130.0 132.2 95.5 92.2 107.4 91.1 PC PC MC PC
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Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
sex/ ---------------------------------  ---------------------
year Gl G2 B PCI PC2 PC3 G-P&C G~B B-P&C CF~G or B 
or P&C
Mountain Province:male
1980 46.5 42.4 58.3
if
55.7 53.9 54.4 MC MC CC CC
1975 50.0 48.3 58.9 51.0 59.0 56.3 MC MC CC CC
1970 45.6 45.5 42.9 45.4 51.4 41.6 CC CC CC CC
1960 24.2 24.7 18.7 20.8
Mountain Province:female
24.7 19.3 CC CC CC CC
1980 24.3 22.9 30.2 31.1 29.0 29.9 CC CC CC MC
1975 53.1 54.7 65.8
if
56.0 65.1 62.4 MC MC CC PC
1970 38.7 39.8 29.9 31.9 35.2 30.4 CC CC CC CC
1960 26.0 27.3 19.9
Pangasinan:male
18.2 22.7
*
21.5 CC CC CC MC
1980 92.7 91.7 113.5 90.2 94.3
if
97.8 CC PC PC PC
1975 84.9 86.5 103.6 79.8 94.1 95.9 MC MC PC PC
1970 98.3 99.2 108.9 83.0 101.1 99.5 MC MC PC PC
1960 147.1 155.4 116.9 99.2
i
120.2 108.0 PC PC MC PC
1965 123.8 127.1 118.8 
Pangasinan:female *
93.8 115.7 109.7 PC CC PC PC
1980 73.5 73.3 84.3
if
72.9 74.9 78.7 CC MC MC MC
1975 76.9 77.4 82.1 66.8 76.0 79.2 MC CC MC MC
1970 77.9 79.3 73.7 63.4 74.1 71.0 MC CC CC MC
1960 175.1 182.5 113.2 99.3 122.4 112.5 PC PC MC PC
Ilocos Region:male
k
1980 90.1 90.2 109.8 85.6 88.9 95.3 CC MC PC PC
1975 78.8 80.0 94.1 71.1 83.7 86.6 CC MC PC PC
1970 94.5 96.0 96.5 76.5 93.2 89.0 MC CC MC PC
1960 141.1 116.0 90.4 79.4 94.8 84.8 PC PC MC PC
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Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
sex/ ---------------------------------- ----------------------
year Gl G2 B PCI PC2 PC3 G-P&C G~B B-P&C CF~G or B 
or P&C
Ilocos Region:female *
1980 74.9 75.1 88.9 71.6 72.8
if
79.0 CC MC MC MC
1975 79.7 80.4 89.6 67.0 77.3 82.7 MC CC PC MC
1970 74.3 76.9 73.4 61.5 73.3 69.4 MC CC MC MC
1960 117.4 119.1 82.7 76.6 91.9 82.3 PC PC CC PC
1965 102.8 106.0 85.0 76.2 90.1 83.4 PC PC CC PC
Batanes:male *
1980 121.9 119.1 116.0 100.7 112.8 92.9 PC CC PC PC
1975 135.7 127.9 139.0 126.1 138.4 114.2
if
MC MC PC PC
1970 101.4 100.7 100.9 102.0 119.8 93.7 CC CC MC PC
1960 40.6 39.6 44.5 38.2
if
41.8 40.2 CC CC CC PC
1965 95.8 97.1 103.8 90.7 108.1 95.2 CC CC MC PC
Batanes:female *
1980 107.7 101.5 100.2 96.3 90.5 78.5 PC CC PC PC
1975 170.6 165.7 178.2 170.4 188.7 150.1 PC MC PC PC
1970 89.0 85.0 90.1 89.8 96.9 78.4 MC CC MC PC
1960 37.4 37.6 37.1 32.7 36.2 33.0 CC CC CC PC
1965 60.3 59.5 58.6 54.9 60.6 51.9 CC CC CC PC
Cagayan:male *
1980 76.4 76.2 75.4£ 75.1 75.6 72.9 CC CC CC PC
1975 76.0 76.4 75.6 70.1 75.9 73.7
if
CC CC CC MC
1970 82.0 84.7 76.6 66.0 79.7 74.0 MC CC MC PC
1960 164.7 168.6 131.1 122.5 148.5 128.8 PC PC MC PC
1965 109.7 111.6 94.1 82.6 101.6 92.9 PC MC MC PC
Cagayan:female *
1980 80.4 81.4 80.0
if
74.4 75.6 78.3 CC CC CC MC
1975 76.1 77.6 72.1 66.2 71.5 71.1 MC CC CC CC
1970 75.7 77.3 65.8 57.8 68.6 65.3 MC MC CC CC
1960 68.6 171.4 113.6 105.4 132.1 115.8 PC PC MC PC
1965 132.5 133.4 101.4 89.2 112.5 105.5 PC PC MC PC
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Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
sex/ ---------------------------------- ---------------------
year Gl G2 B PCI PC2 PC3 G~P&C G~B B~P&C CF~G or B 
or P&C
Ifugaotmale *
1980 29.8 28.8 29.9 36.7
h
38.7 30.5 CC CC CC PC
1975 32.6 33.1 29.8 31.5
if
40.1 31.9 CC CC CC PC
1970 14.9 14.8
Ifugao:female *
12.3 14.7 17.1 12.7 CC CC CC MC
1980 17.9 17.7 13.7 20.4 20.2 14.6 CC CC CC PC
1975 22.1 22.3 19.4 19.8 23.8 20.0 CC CC CC PC
1970 5.0 5.0
Isabela:male
4.5 5.4
if
6.3 4.7 CC CC CC MC
1980 90.6 91.2 91.5 81.6 79.7 89.4
if
MC CC MC PC
1975 71.2 71.7 75.1 64.7 70.8 74.5 CC CC CC CC
1970 94.0 94.7 82.9 87.3 107.1 81.1 CC MC PC PC
1960 113.3 115.6 85.0 80.7 95.2 84.1 PC PC CC PC
1965 118.0 119.3
Isabela:female
96.4 95.1 117.2 95.9 PC PC PC PC
1980 78.8 79.4 80.8 67.8 67.6 78.7 MC CC MC MC
1975 85.1 86.6 81.2 65.6 73.9
if
81.7 PC CC MC CC
1970 85.6 87.7 66.9 64.4 79.5 69.7 PC PC CC CC
1960 145.6 149.5 96.1
Kalinga Apayao:male *
86.3 106.9 96.0 PC PC CC PC
1980 40.9 40.8 42.1 42.7 41.2 43.2 CC CC CC CC
1975 39.1 39.7 40.3 36.3 41.3 40.1 CC CC CC MC
1970 31.9 32.7 28.4
Kalinga Apayao:female *
28.5 34.4 29.5 CC CC CC CC
1980 36.4 36.6 33.3 32.7 32.8 35.9 CC CC CC CC
1975 36.6 36.9 37.9 32.2 36.4 37.3 CC CC CC MC
1970 25.4 25.8 22.4 20.7 25.3 23.6 CC CC CC CC
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Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
sex/ ---------------------------------- ---------------------
year Gl G2 B PCI PC2 PC3 G-P&C G~B B~P&C CF~G or B 
or P&C
Nueva Vizcaya:male *
1980 71.2 71.4* 74.6 65.2 65.0 71.5 CC CC CC PC
1975 65.1 66.0 68.5 54.5 62.6 65.8 MC CC MC MC
1970 70.1 72.3 58.7 49.1 63.2 59.5 PC MC CC MC
1960 115.9 118.7 75.4 68.9 87.0 73.3 PC PC MC PC
1965 114.7 118.7 100.6
Nueva Vizcaya:female *
72.7 91.9 98.3 PC MC PC PC
1980 56.6 57.5 69.7 50.4 52.0
it
64.5 CC MC MC MC
1975 64.0 65.0 65.2 48.0 54.9 62.3
if
MC CC MC CC
1970 67.9 70.0 53.3 41.8 55.0 53.6 PC MC MC CC
1960 109.9 115.9 
Quirino:male *
72.1 68.3 87.2 73.4 PC PC MC PC
1980 65.3 65.4 77.0 63.8 63.0 70.1 CC MC MC PC
1975 62.3 63.1
Quirino:female *
60.7 48.9 56.6 57.5 MC CC MC MC
1980 54.2 54.4 60.8 50.3 50.6 57.7 CC CC CC MC
1975 104.8 105.7 77.4 66.3
Cagayan Valley Region:male *
78.5 82.0 PC PC MC MC
1980 74.6 74.9 75.8 72.0 71.7 74.3 CC CC CC PC
1975 68.1 68.6 68.7 60.7 68.1 67.5
if
CC CC CC CC
1970 75.8 77.2 66.3 63.7 78.4 65.9 MC MC MC MC
1960 137.0 139.9 105.2 98.8 118.3 103.3 PC PC MC PC
1965 114.3 118.0 96.5 86.6
Cagayan Valley Region:female *
107.0 95.0 PC PC CC PC
1980 69.5 70.3 70.4 62.7 63.1 69.5 CC CC CC MC
1975 73.0 74.2 68.6 59.9 66.5 68.6 MC CC CC CC
1970 67.8 69.7 55.7 51.4 62.9 57.4 MC MC CC CC
1960 152.2 153.5 100.7 92.3 116.0 101.2 PC PC MC PC
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Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
sex/ ---------------------------------- ---------------------
year G1 G2 B PCI PC2 PC3 G~P&C G~B B-P&C CF~G or B 
or P&C
Bataan:male *
1980 101.1 101.6
if
114.3 87.4 82.7 106 3 MC MC PC MC
1975 80.6 82.2 89.0 69.3
if
76.6 88.6 MC CC MC CC
1970 101.1 104.2 97.0 81.0 95.2 94.2 PC CC MC PC
1960 119.4 120.9 87.5 81.3 101.6 85.0 PC PC MC PC
1965 104.0 107.9 
Bataan:female
89.8 78.0 95.2 87.8 PC MC MC PC
1980 80.1 81.6 107.8 64.5 63.8 94.2 MC PC PC MC
1975 74.3 75.9 77.5 58.8 64.8 76.6 MC CC MC MC
1970 87.8 90.0 76.9 64.0 74.3 76.3 PC MC MC MC
1960 154.6 156.3 106.7 93.9 118.0 103.6 PC PC MC PC
1965 104.5 106.5 
Bulacan:male
84.8 71.6 87.3 84.8 PC PC MC MC
1980 89.3 89.5 107.2 81.0 77.4 97.0
if
CC MC PC MC
1975 80.1 81.4 86.4 64.9 71.8 84.2 MC CC PC MC
1970 104.4 107.3 101.6 79.9 92.2 98.2 PC CC PC PC
1960 142.7 145.4 122.9 93.0 114.5 113.2 PC PC PC PC
1965 125.8 129.2 
Bulacan:female
112.8
if
88.7 106.1 109.3 PC MC PC PC
1980 68.6 69.7 86.3 61.6 58.6 78.1 MC MC PC CC
1975 90.1 93.1 90.7 65.8 73.9 88.8
if
PC CC PC MC
1970 96.1 99.9 87.5 68.9 78.7 85.9 PC MC MC MC
1960 193.8 197.1 148.1 107.5 130.3 137.5 PC PC PC PC
1965 144.8 148.5 117.9 90.2 106.5 114.6 PC PC PC PC
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Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
sex/ -----------------------------------  -----------------------
year Gl G2 B PCI PC2 PC3 G~P&C G~B B'~P&C CF~G or B 
or P&C
Nueva Ecija:male
1980 76.5 77.2 90.9 70.1 70.9 84.1 CC MC PC PC
1975 77.8 79.2 85.6 65.8 75.8 83.9 MC CC MC MC
1970 91.8 93.9 86.3 68.0 83.9 82.0 PC CC MC PC
1960 147.4 148.8 106.8 83.1 101.9 96.4 PC PC PC PC
1965
Nueva
127.8 131.1 110.3 
Ecija:female
85.3 106.7 104.1
*
PC PC PC PC
1980 66.4 66.9 75.0 61.7 61.4
if
72.8 CC CC MC CC
1975 77.0 78.2 78.0 60.7 68.6 76.5 MC CC MC CC
1970 90.4 95.1 75.1 61.7 75.9 74.0 PC MC MC MC
1960 182.1 183.3 
Pampanga:male *
111.9 87.4 110.1 105.9 PC PC PC PC
1980 95.9 97.1 113.0 81.9 83.4 102.2
if
MC MC PC PC
1975 79.1 80.2 95.4 70.1 80.4 90.7 MC MC PC CC
1970 91.6 92.7 98.6 75.7 90.3 93.6 MC CC PC PC
1960 122.1 123.8 105.8 85.1 102.3 97.4
if
PC PC PC PC
1965 91.5 93.1
Pampanga:female
89.7 70.5 85.1 85.4
*
PC CC MC PC
1980 77.2 78.4 94.9 63.2 64.1 84.8 CC MC PC MC
1975 79.6 81.4 91.5 64.3 73.1 86.4* MC MC PC
CC
1970 92.0 93.9 90.9 69.0 78.5 85.9 PC CC PC PC
1960 167.3 169.2 
Tarlac:male
123.2 96.3 112.5 110.8 PC PC PC PC
1980 89.3 89.7 110.5 82.3 85.4 100.5 MC PC PC PC
1975 84.2 85.7 100.4 71.2 82.6 94.0 CC MC PC MC
1970 90.8 92.0 94.4 73.8 92.0
if
89.8 MC CC PC PC
1960 135.4 136.2 94.6 83.8 97.7 89.5 PC PC MC PC
85
Table 3-7: Level of completeness of death registration for
illustrative areal units according to selected 
techniques by sex and period (continuation)
Province/ Method of estimation Congruence measure
sex/ ---------------------------------- ----------------------
year Gl G2 B PCI PC2 PC3 G-P&C G~B B~P&C CF~G or B 
or P&C
Tarlac:female ★
1980 73.3 74.6 88.6 64.7 68.3 81.8 CC MC PC MC
1975 72.8 74.4 79.6 56.8 65.3* 74.9 MC CC PC CC
1970 81.3 83.4 72.4 61.6 73.5 72.3 PC MC MC MC
1960 157.4 160.6 101.7 86.5 105.8 98.8 PC MC PC PC
Zambales:male
1980 80.8 81.9 83.3 66.8 67.7 80.2 MC CC MC MC
1975 79.0 81.0 82.6 61.4 69.7 80.3
if
MC CC PC MC
1970 82.8 84.1 74.6 62.9 70.5 72.5
if
PC CC MC PC
1960 86.3 89.4 72.5 63.6 74.7 67.8 PC MC CC PC
Zambales:female
1980 76.2 78.6 74.6 53.4 54.4 72.9 PC CC PC MC
1975 67.1 69.7 67.3 44.7 50.8 67.3 PC CC PC MC
1970 78.7 81.7 70.7 51.5 57.8 69.6 PC MC MC MC
1960 97.7 106.6 77.2 60.0 73.4 75.8 PC PC MC MC
1965 103.6 106.0 84.6 63.7 73.7 84.4 PC PC PC MC
Central Luzon Region:male •*
1980 88.4 89.1 103.2 78.1 78.2 95.2
if
CC MC PC PC
1975 79.5 81.2 90.1 66.6 76.3* 87.1 MC MC PC MC
1970 94.3 95.7 93.6 73.8 88.3 89.8 PC CC MC PC
1960 132.1 133.3 104.1 84.6 102.4 96.1 PC PC MC PC
1965 112.8 115.6 101.1 81.4 98.3 97.2 PC MC MC PC
Central Luzon Region:female *
1980 73.0 73.4 86.0 61.6 61.5 79.5 MC MC PC MC
1975 52.1 53.6 60.0 40.4 47.3
if
54.9 MC CC MC CC
1970 90.5 92.9 81.0 64.6 74.7 79.5 PC MC MC MC
1960 168.3 169.7 118.4 92.5 113.9 112.1 PC PC PC PC
1965 128.9 131.1 101.7 81.4 97.6 100.5 PC PC MC PC
Note: Gl, G2=Gray's method, variants 1 and 2; B=Brass's method;
PCI, PC2, PC3=Preston and Coale's method, variants 1-3; 
G=Gray's method; P£C=Preston and Coale's method; CC=close 
congruence; MC=moderate congruence; PC=poor congruence.
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3.4.2. General aspects
The final levels of completeness of dealh registration for the remaining provinces and regions not covered 
in the illustrative analyses and the national average are chosen in the same way and so are not detailed here. 
However, a summary is now made of the major aspects emerging from the adherence to the criteria: close 
or moderate congruence between or among the four techniques, robustness of the technique to be chosen, 
consistency with the Dual Record System estimates, differentials by province according to the composite 
index of development (ID), acceptable trends and differentials by sex in the the final choice of the best 
possible estimates. Reflections of these criteria on the final chosen estimates of the level of completeness 
of death registration are justifications of the plausibility of such estimates. All provinces, regions and the 
nation as a whole for all years in question are considered. Table 3-8 gives a complete presentation of the 
chosen levels (first line of the table) and the corresponding techniques (second line of the table) by 
province, region, sex and year, including estimates for the nation as a whole.
A conformity with the above criteria set in the final choice of the best possible estimates gives rise to 
several general observations. First, a very slight difference by sex is evident. For example, the magnitude 
of difference by sex in the level of completeness of death registration in 1980 is not greater than 10 points 
except in the National Capital Region which registers a difference of 24 points. This finding does not 
support the great disparity in the level of completeness of death registration by sex observed by Flieger et 
al. (1981) in their uniform application of the Brass growth balance method on 1970 Philippine data. 
However, it has been demonstrated in this chapter that this method generally shows close or moderate 
congruence with the other methods. This implies its robustness to Philippine data.
The chosen estimates satisfy the general expectation of higher level of death registration coverage in 
more developed areas. The levels for Central Luzon, Central Visayas, Southern Tagalog, Ilocos, which 
belong to the more developed regions, are higher than for the less developed regions of Cagayan Valley, 
Bicol, Western Visayas and Eastern Visayas. All the Mindanao regions exhibit the lowest levels, 
particularly Central Mindanao, possibly owing to the civil discord problems besetting them since 1960. At 
the provincial level, the provinces indicating levels below 50 per cent are mainly in the Mindanao regions, 
especially Western Mindanao and Central Mindanao; most provinces in Eastern Visayas, Palawan province 
in Southern Tagalog, and Ifugao and Kalinga Apayao in the Cagayan Valley region. For instance, 
provinces like Sulu, Lanao del Sur, and Tawi-Tawi in the Mindanao regions, where consistency among all 
methods is observed, indicate low levels of completeness of death registration consistent with the civil 
disorder in these areas as well as the refusal of most Muslims to register deaths at the municipal registry 
office; this may be attributed to their culture or may be an outward manifestation of their long desire for 
autonomy. In most provinces, the 1980 completeness of death recording for males and females ranges 
from 50 to 70 per cent. As expected, provinces in the more developed regions record 1980 levels ranging
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from 71 per cent (Nueva Vizcaya, males) to 96 per cent (Pampanga, males). Only two areas, the National 
Capital Region and Cebu, present a level above 100 per cent. As explained above, the apparent 
overenumeration is expected given the concentration of the best medical facilities in these places. People 
come from outside these areas to avail themselves of such facilities, and those who die there have been 
recorded there, thus inflating the deaths officially recorded. For these two areas, Flieger et al. (1981) have 
the same findings and corresponding explanations. Given the difficulty of determining the regions or areas 
from which these excess deaths come owing to dearth of data, it is speculated that these deaths come from 
any outside region or area, possibly with most coming from contiguous areas.
The criterion of reasonable trend, constant, decreasing or increasing, has resulted in the predominance of 
an increasing trend, showing an improvement of death registration coverage: this is evident at the national 
and regional levels. At provincial level, there was an increase with time in the number of provinces 
registering an average annual change of one or more percentage points in death registration coverage. In 
effect, the results suggest some encouraging improvement since 1960.
It should also be noted that there are areas where internal migration is significant, but all four approaches 
are in close agreement. An example is Bukidnon in the Northern Mindanao region ranking first as an 
in-migration area during the 1960-70 period (Table 3-5). In-migrants were predominantly males as these 
provinces belong to the group labelled by Flieger et al. (1976:156-66) ‘frontier areas with excellent 
economic opportunities’ requiring more male labour. The assumption of closed population by the Gray, 
Brass and Preston-Coale approaches is no doubt violated. However, a close examination of the resulting 
levels reveals consistent low values. It is possible that apart from the statistical artefacts, the counting of 
population is as incomplete as, or even worse than, the registration of deaths in this area so that the effect of 
internal migration is cancelled out. A similar argument may be raised for similar in- or out-migration 
provinces like the Samar provinces in the Eastern Visayas region and almost all provinces in the Southern 
Mindanao and Central Mindanao regions, where the resulting levels from all approaches are consistently 
low in each of the four years.
Another point to note is the indication of close or moderate congruence between Courbage and Fargues’s 
procedure with the other three procedures, either in pairs with each or in combination with two, in most 
provinces and years. This may signal that the assumed West model pattern is quite appropriate for the 
Philippines.
There are areas where the same method yields the most reasonable level over time. For instance, for both 
males and females, the Courbage and Fargues technique consistently produces the best estimates for the 
National Capital Region and Siquijor; the Gray technique for Kalinga Apayao, Eastern Samar, Sulu and 
Tawi-Tawi and the Preston and Coale technique for Agusan del Norte. The Gray technique produces 
consistent reasonable estimates for males for Benguet, Quirino, Western Mindanao Region, Zamboanga del
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Norte, Zamboanga del Sur, Surigao del Norte, Central Mindanao Region, Lanao del Sur and Maguindanao 
and for females for La Union and Sultan Kudarat. The Preston and Coale technique consistently implies 
the most plausible level for Abra, Pangasinan, Batancs, Ifugao, Batangas and Albay males, and for 
Zamboanga del Sur, Southern Mindanao Region, Davao Oriental and North Cotabato females; the 
Courbage and Fargues technique for Camarines Norte, Sorsogon and North Cotabato males; and the Brass 
technique for Davao Oriental males and Cebu females over time. The divergence in the characteristics of 
the populations when it comes to stability or non-stability and data quality among the areas constituting the 
Philippines, brings into view the unique strengths and weaknesses of each of the techniques applied and 
that each makes its own contribution to the estimation of the best level of completeness of death 
registration. In other words, given the great variations among the provinces, one technique to be chosen for 
all of them is an inappropriate strategy.
It has been demonstrated earlier that any of these techniques yields acceptable results owing to the 
general close or moderate congruence among them. However, the critical issue is which technique 
provides the most acceptable estimate considering the interactive play between theory and empirical 
results. Arbitrary but theory-substantiated criteria for choosing the best estimate of the level of 
completeness of coverage of deaths have illustrated the unique contribution of each of the four techniques 
in question as source of the most reasonable estimate. This suggests that in dealing with defective data in 
deriving the best estimate of the level of completeness of death registration, application, careful assessment 
and critical appraisal of more than one indirect technique of estimation is important.
The last observation pertains to the consistency of the final chosen estimates with the Dual Record 
System estimates. Since the latter set refers to both sexes combined, comparable values are calculated from 
the final male and female chosen estimates, assuming a sex ratio at birth of 105. Table 3-9 records such a 
comparison for the national and regional aggregations where the Dual Record System estimates are 
available. The choice of the best possible values not deviating too far from the Dual Record System figures 
has resulted in a pattern of the Dual Record System estimates being often higher than those obtained from 
the foregoing analysis, except in the National Capital Region. As discussed in Subsection 3.4.1, the results 
for the National Capital Region are not comparable, since the Dual Record system estimates refer only to 
deaths of residents. The higher pattern of the Dual Record System estimates may stem from violation of 
the assumption of independent reporting in a dual record system, which will usually result in over- 
estimation of completeness of death coverage. Such dependence does not have to be deliberate; it is 
necessary only that some deaths are more likely to be ‘noticed’ by both reporting systems. Furthermore, 
the possibility of large sampling errors and the effect of variation in the matching procedures on the dual 
record estimates need to be accounted for in the comparison. Moreover, the estimates produced in this 
chapter are based on indirect techniques, which have to depend on certain assumptions and arbitrary 
criteria. The difference in regional compositions of the Visayas and Mindanao regions betwen the present
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estimates and the Dual Record System estimates is another major factor to consider. For example, the Dual 
Record System figures for Eastern Visayas refer to the combined present Central Visayas and Eastern 
Visayas regions because at the lime of the Dual Record System Project, these present two regions were 
known as Eastern Visayas. Encouragingly however, if the present estimates for these two regions are 
averaged, the resulting values fit much better with the Dual Record System estimates. Hence, while an 
exact correspondence between the two sets is unlikely to occur, the difference between these two sets is not 
so great as to cast doubt on their plausibility.
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Table 3-8: Chosen level and technique of estimating completeness 
of death registration by region, province, sex and year
Sex/Year
Region/ ----------------------------------------
Province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Philippines 79.2
G1
76.6 76.5
PC3 PC3
67.6
PCI
77.2
PC3
77.2
1980
73.9
PC2
68.2
CF2
a
Nat.Cap. Region 127.7
CF3
134.2 154.8 
CF3 CF3
148.2
CF3
103.2
CF3
128.8
CF3
142.0
CF3
151.5
CF3
Ilocos 85.6
PCI
80.0 76.5
G2 PCI
76.5
1970
79.0
PC3
77.3
PC2
74.3
Gl
69.8 
CF4' 65
Abra 72.1
PCI
65.2 64.0
PC2 PC3
59.8
PC3
64.4
G2
60.5
PCI
56.3
PC3
52.8 
Gl' 65
Benguet 61.5
G2
53.2 50.4
G2 G2
b 57.7
CF2
55.0
PC3
49.3
G2
b
Ilocos Norte 89.1
G1
86.9 81.1
PC3 PCI
81.1
1970
89.3
G2
82.2
Gl
77.7
Gl
73.6
PCI
Ilocos Sur 81.8
1975
81.8 79.5
Gl PCI
76.3
PC2
72.2
Gl
70.0
PCI
66.7
Gl
64.2
PC2
La Union 94.0
PC2
91.9 81.3
B PCI
81.3
1970
88.0
Gl
87.5
Gl
84.7
Gl
84.7
1970
Mountain Province 53.9
PC2
50.0 45.6
Gl Gl
24.2
Gl
40.9
CF1
40.9
1980
38.7
Gl
26.0
Gl
Pangasinan 94.3
PC2
94.1 94.1
PC2 1975
93.8 
PCI'65
84.3
B
82.1
B
79.3
G2
79.8
CF2
Cagayan Valley 74.6
G1
68.1 65.9
Gl PC3
65.9 
CF3'65
70.3
G2
70.2
CFl
69.7
G2
69.8
CFl
Batanes 92.9
PC3
92.9 93.7
1980 PC3
90.7 
PCI'65
90.5
PC2
89.7
CF3
89.0
Gl
89.0
1970
Cagayan 76.4
G1
76.0 74.0
Gl PC3
64.6 
CF4'65
80.4
Gl
77.6
G2
77.3
G2
75.9 
CFl'65
Ifugao 36.7
PCI
31.5 14.7
PCI PCI
b 17.9
Gl
22.1
Gl
12.0
CF5
b
Isabela 81.6
PCI
74.5 73.0
PC3 1960
73.0 
CF4'65
79.4
G2
76.6
CFl
79.5
PC2
75.0
CF3
Kalinga Apayao 40.9
G1
39.1 31.9
Gl Gl
b 36.6
G2
36.6
Gl
25.8
G2
b
Nueva Vizcaya 71.2
G1
66.0 63.2
G2 PC2
61.7 
CF2'65
56.6
Gl
54.9
PC2
53.6
PC3
50.7
CFl
Quirino 65.3
G1
63.1 b
G2
b 54.2
Gl
54.2
1980
b b
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Table 3-8: Chosen level and technique of estimating completeness
of death registration by region, province, sex and year 
(continuation)
Sex/Year
Region/ ------------------------------------------
Province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Central Luzon 89.1
G2
87.1
PC3
88.3
PC2
81.4 
PCI'65
79.5
PC3
79.5
1980
74.7
PC2
71.5 
CF2' 65
Bataan 87.4
PCI
82.2
G2
81.0
PCI
78.0 
PCI'65
80.1
G1
75.9
G2
72.3
CF3
72.1 
CF5'65
Bulacan 89.3
G1
84.2
PC3
79.9
PCI
76.7 
CF4' 65
86.3
B
84.1
CF4
78.7
PC2
78.7 
CFl'65
Nueva Ecija 76.5
G1
75.8
PC2
68.0
PCI
66.8 
CF4'65
72.8
PC3
68.6
PC2
62.7
CF4
60.7
CFl
Pampanga 95.9
G1
90.7
PC3
90.3
PC2
85.4 
PC3'65
84.8
PC3
81.4
G2
78.5
PC2
75.2
CF3
Tarlac 89.3
G1
85.7
G2
83.8
1960
83.8
PCI
81.8
PC3
74.4
G2
73.5
PC2
66.4
CF3
Zambales 80.8
G1
79.0
G1
72.5
PC3
67.8
PC3
78.6
G2
78.6
1980
78.7
G1
69.3 
CFl'65
Southern Tagalog 77.1
G1
76.2
CF2
73.2
PCI
12. A 
CF4'65
77.7
1975
77.7
PC3
74.4
CFl
72.2 
PCI'65
Aurora 80.7
PCI
b b b 74.8
G2
b b b
Batangas 83.9
PCI
83.1
PC2
81.4
PCI
81.4
1970
84.7
1975
84.7
G2
77.5
PC3
77.4 
CF2'65
Cavite 76.8
G1
75.5
G1
68.0
CF4
60.2 
CF4'65
78.8
1975
78.8
G2
75.5
PC2
74.6
CF5
Laguna 87.6
G2
87.9
G1
85.8
PCI
82.7 
CF4'65
85.8
B
80.8
PC3
77.2
PC3
76.7 
CF2'65
Marinduque 83.5
G1
69.0
1970
69.0
CFl
68.5
CF4
81.0
G1
71.4
1970
71.4
CF2
71.8 
CFl' 65
Occident . Mindoro 50.6
G1
46.3
G2
42.8
CF2
31.6 
CF4'65
46.1
G1
45.7
PCI
45.7
B
44.0
CF5
Oriental Mindoro 71.4
G1
66.7
G2
63.9
PC3
55.5
PC3
61.5
CF5
60.2
PC2
56.5
PCI
56.5
1970
Palawan 45.3
G1
32.0
G1
28.3
G1
27.8
PCI
33.3
G1
37.1
PCI
36.2
PC2
35.6 
PCI'65
Quezon 89.4
PC2
85.6
B
85.7
PC3
74.6 
CF4'65
82.3
1975
82.3
G2
72.7
CF4
69.7 
CFl'65
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Table 3-8: Chosen level and technique of estimating completeness
of death registration by region, province, sex and year 
(continuation)
Sex/Year
Region/ ----------------------------------------
Province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Southern Tagalog 
Rizal
(continuation) 
81.3 81.3 75.6
1975 G2 PC2
72.8
PCI
83.3
1975
83.3
CF1
82.3 82.3
1960 PC2
Romblon 64.9
G1
62.2
G1
62.2
1975
60.3
CF3
65.7
G1
64.9
PCI
61.8 61.8 
PCI 1970
Bicol 75.5
1975
75.5
PCI
62.1
1960
62.1
CF3
73.9
1975
73.9
PCI
71.2 70.6
CF4 CFl'65
Albay 75.5
CF3
71.9
CF1
65.1
CF5
63.4
CF2
79.4
G1
79.4
1980
78.1 74.2
PCI CF2
Camarines Norte 78.5
CF3
77.9
CF5
69.9
CF3
68.8 
CF5'65
74.6
G1
74.6
1980
76.5 76.5
CFl 1970
Camarines Sur 63.3
CF3
61.6
PCI
58.6
CF3
51.7
CF3
69.2
G1
67.4
1970
67.4 63.4
CF5 CF5
Catanduanes 78.5
1975
78.5
PCI
62.1
1960
62.1 
CF4' 65
76.0
G1
73.3
CF3
74.1 70.3
CF3 CFl'65
Masbate 54.0 
G1
46.0
G1
38.9
G2
35.0 
PC3'65
42.7
G1
43.3
G1
38.4 34.5
G2 CF5'65
Sorsogon 73.1
CF4
75.3
CF1
58.8
CF4
58.6
CF3
73.5
G1
77.8
CFl
74.0 70.2
CFl CF5
Western Visayas 78.3
G1
72.6
G2
66.5
PCI
66.5
1970
75.4
1975
75.4
CF3
67.1 67.1
1960 CF3
Aklan 77.7
G1
71.3
PC2
68.4
PC2
65.7 
CF5'65
77.5
G1
77.5
CF4
75.6 71.5
Gl CF5'65
Antique 74.5
1975
74.5
G1
76.4
PCI
75.8
G1
74.5
PC2
74.0
PCI
72.7 66.9
CFl CF5
Capiz 71.4
G1
71.4
PCI
65.0
PCI
65.0
1970
68.4
G1
64.6
CF5
60.0 57.0
CF5 CFl'65
Iloilo 83.2
PCI
79.2
PC3
70.8
PCI
70.8
1970
86.7
1975
86.7
G2
75.0 71.7
B PCI
Negros Occidental 78.0
G2
66.0
G2
62.9
PCI
60.7 
PC2'65
75.3
CF5
71.4
PC3
67.5 66.0
PC2 PC3'65
Central Visayas 85.1
G2
78.8
PCI
72.2
PCI
73.2
PCI
82.4
B
78.3
PCI
71.1 69.8
CF4 CF3
Bohol 78.1
1975
78.1
G1
75.2
G1
69.2
PC3
73.9
G1
70.8
CF5
68.8 64.5
PC3 CF5'65
93
Table 3-8: Chosen level and technique of estimating completeness
of death registration by region, province, sex and year 
(continuation)
Sex/Year
Region/ ----------------------------------------
Province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Central Visayas (continuation)
Cebu 113.4 106.8 103.6 115.0 92.3 106.2 101.0 105.5
B B G2 G2 B B B B
Negros Oriental 65.3 62.9 61.4 58.4 45.9 66.7 64.6 57.1
B G1 G1 B G1 PC3 CFl CF4
Siquijor 61.2 57.8 b b 75.5 71.9 b b
CF1 CFl CFl CF5
Eastern Visayas 67.1 68.9 59.5 56.4 60.5 60.5 52.3 52.2
G1 G1 PC3 PC3 1975 PCI CF4 CF5
Leyte 72.2 72.4 72.1 76.8 65.6 65.6 65.7 68.3
G2 CF2 PCI B PC2 1980 CFl PCI
Southern Leyte 81.2 77.7 66.2 b 79.9 77.7 62.1 b
G2 G2 PC3 CF4 G1 G1
Eastern Samar 42.8 48.9 43.0 b 37.3 34.2 33.8 b
G1 G1 G2 G1 G1 G2
Northern Samar 70.8 64.3 50.6 42.5 47.4 49.2 46.3 38.7
PC3 PCI PCI G2 CFl PCI PCI CF5'65
Western Samar 43.6 35.6 35.8 b 35.5 33.6 31.0 b
G1 G1 PC3 G1 G1 PCI
Western Mindanao 46.9 46.7 45.0 31.0 42.8 41.7 36.0 35.2
G1 G2 G2 G2 G2 PC2 PC3 PC2
Basilan 36.1 29.7 b b 41.0 39.6 b b
PCI G2 PC3 G2
Sulu 19.2 13.3 5.3 5.6 8.4 15.3 4.5 3.3
G2 G2 G2 G2 G2 G2 G2 G2
Tawi-Tawi 12.8 6.2 b b 3.6 7.7 b b
G2 G2 G2 G2
Zamboanga
del Norte 56.6 59.9 55.8 49.9 54.7 59.4 56.2 49.5
G1 G2 G2 G2 G2 PC2 G2 PCI
Zamboanga
del Sur 49.8 53.4 55.6 37.1 44.6 50.8 45.7 49.6
G1 G1 G2 G2 PC3 PC2 PC3 PC3
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Table 3-8: Chosen level and technique of estimating completeness
of death registration by region, province, sex and year 
(continuation)
Sex/Year
Region/ ----------------------------------------
Province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Northern Mindanao 62.2 61.0 64.5 56.3 65.3 56.7 50.7 50.7
G1 G2 G2 PC3 CF4 PC2 PCI 1970
Agusan del
Norte 73.1 73.0 70.9 43.9 66.3 57.6 55.4 35.0
PC3 PC2 PC2 PCI PC3 PCI PCI PCI
Agusan del
Sur 44.7
B
31.3
G1
29.5
CF2
b 38.7
CF2
36.4
PC2
30.4
G2
b
Bukidnon 33.3 42.4 26.3 26.8 30.6 30.1 22.2 21.2
G1 G2 G1 PC2 G1 PC2 G2 CF3
Camiguin 65.1
CF1
62.2
CF4
64.5
CF1
b 74.9
B
72.8
PCI
72.7
CF1
b
Mi samis
Occidental 69.9 66.2 64.4 55.8 63.6 55.5 55.5 55.5
CF5 CF5 G2 CF5 CF4 PCI 1975 1975
Mi 3 ami s
Oriental 70.9 69.3 69.4 68.3 78.5 71.5 74.0 74.4
G2 G1 CF2 B CF1 PC3 PC2 PCI
Surigao
del Norte 60.3 44.1 59.6 50.2 45.6 43.5 47.5 48.7
G1 G1 G2 G2 CF5 G2 PCI PC3
Southern
Mindanao 57.4 52.0 50.2 50.5 56.3 56.6 52.7 53.7
G1 G2 PC2 G1 PC3 PC3 PC3 PC3
Davao del
Norte 45.6
PC3
39.5
G2
45.2
G2
b 48.9
G1
46.6
PC3
44.9
PC2
b
Davao del
Sur 62.3 62.2 62.0 60.3 62.4 64.1 63.6 66.1
G1 G2 G2 PC2 G1 PC3 PC3 PCI
Davao
Oriental 49.3
B
37.5
B
37.8
B
b 36.5
PCI
35.1
PCI
31.2
PCI
b
South
Cotabato 54.3 52.4 48.2 35.6 52.0 54.0 45.4 40.3
PC3 G2 PC2 G2 PC3 PC2 CF5 CF5
Surigao
del Sur 60.7
CF5
55.1
G2
52.2
G2
b 57.6
PC3
54.4
PC3
51.8
CF5
b
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Table 3-8: Chosen level and technique of estimating completeness
of death registration by region, province, sex and year 
(continuation)
Sex/Year
Region/ ----------------------------------------
Province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Central
Mindanao 40.3 33.9 30.9 28.1 41.8 37.8 36.6 30.0
G2 G2 G2 G2 G2 G2 Gl PC3
Lanao del
Norte 63.1 52.2 46.0 46.2 51.5 63.6 58.9 61.6
Gl G2 G2 CF2 PC3 G2 CF2 PC2
Lanao del
Sur 10.6 4.1 7.0 5.7 4.1 3.9 3.4 3.5
Gl G2 G2 G2 CF5 G2 PCI PC2
Maguindanao 24.1 19.9 b b 27.3 23.9 b b
Gl G2 Gl PC3
North
Cotabato 31.7 42.2 25.2 b 37.8 32.1 21.3 b
CF3 CF3 CF3 PCI PCI PCI
Sultan
Kudarat 41.5 46.1 b b 55.6 41.1 b b
PC2 G2 G2 G2
1980 refers to National Capital Region; 1969-75 refer to Manila City, 
b
See Appendix 2.3 for explanations of provincial changes.
Key: Gl, G2=Gray's method, variants 1 and 2; B=Brass's method;
PCI, PC2, PC3=Preston and Coale's method, variants 1-3;
CF1, CF2, CF3, CF4, CF5=Courbage and Fargues's method, 
variants 1-5; '65=1965 data.
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Table 3-9: Comparison between two sets of estimates of the level of
completeness of death registration, both sexes by region and year
Source/Year
Region
a
Present Estimates Dual Record System
1980 1975 1970 1960 1973 1972 1971
Philippines 78.2 76.9 75.2 67.9 77.0 79.4 70.1
b
Nat.Cap.Region 115.7 131.6 148.6 149.8 80.4 91.1 90.6
Ilocos 82.4 78.7 75.4 73.2 91.8 89.1 76.3
Cagayan Valley 72.5 69.1 67.8 67.8 91.8 87.9 85.1
Central Luzon 84.4 83.4 81.7 76.6 71.3 85.6 73.7
Southern Tagalog 77.4 76.9 73.8 72.3 88.6 83.7 69.6
Bicol 74.7 74.7 66.5 66.2 60.0 85.1 82.7
Western Visayas 76.9 74.0 66.8 66.8 69.3 76.4 62.7
Central Visayas 83.8 78.6 71.7 71.5 c c c
Eastern Visayas 63.9 64.8 56.0 54.3
d
70.4
d
67.8
d
60.4
Western Mindanao 44.9 44.3 40.6 33.0 c c c
Northern Mindanao 63.7 58.9 57.8 53.6 91.4 78.1 82.5
Southern Mindanao 56.9 54.2 51.4 52.1 77.8 59.8 37.1
Central Mindanao 41.0 35.8 33.7 29.0 C c c
a
Calculated from Table 3-8, in this text assuming a sex ratio at 
birth of 105. 
b
1980 refers to National Capital Region; other years pertain to 
Manila City only. The Dual Record System results are for deaths of 
residents only, 
c
Not covered, 
d
The Dual Record System figures refer to combined Central and 
Eastern Visayas regions. If the present estimates for these two 
regions are averaged, the resulting values are 73.8, 71.7, 63.8 and 
62.9 for 1980, 1975, 1970 and 1960, in that order.
Source: Mijares (1977:34, Table 14).
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3.4.3. Further evaluation of the selected estimates of completeness of death registration
The overall check of the plausibility of the chosen estimates of completeness of death registration 
employed is a comparison of the chosen national and regional estimates by sex (first line) and the 
corresponding estimates obtained as the sum of the corrected death figures for provinces, for regional 
figures, and regions, for national values (second line) of Table 3-10. There is a close agreement between 
these two sets of estimates for the nation as a whole and for almost all regions, as seen in the less than 10 
percentage points difference between these two sets of estimates. The only major deviant is Central 
Mindanao for males, 1980 and females, 1975 where the differences in percentage points are 19 and 13.2, 
respectively. In general, the estimates derived from the application of the various techniques are higher 
than those produced by the summation procedure. The former are probably sounder statistically than the 
latter because estimates for smaller aggregates are based on smaller numbers of events and can be affected 
to a greater extent by local data peculiarities or local features of population structure; thus despite the close 
correspondence, the direct estimates are preferred to the summations.
The above evaluation results strengthen further the credibility of the results of this exercise. These chosen 
levels will be used to correct the registered deaths by province, region and the country as a whole for the 
generation of the corresponding life tables which are the subject of Chapter 4.
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Table 3-10: Comparison between two sets of estimates of the level of 
completeness of death registration, by region, sex and year
Source/Year
Region Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Philippines 79.2
77.0
76.6
71.8
76.5
68.7
67.6
67.5
72.2
73.2
72.2
71.3
70.8
66.9
68.2
66.7
a
Nat. Cap. Region 127.7 134.2 154.8 148.2 103.2 128.8 142.0 151.5
Ilocos 85.6
83.3
80.0
78.9
76.5
78.2
76.5
69.3
79.0
77.2
77.3
74.2
74.3
74.2
69.8
67.0
Cagayan Valley 74.6
72.3
68.1
68.3
65.9
65.3
65.9
67.2
70.3
68.5
70.2
65.3
69.7
66.7
69.8
71.6
Central Luzon 89.1
86.3
87.1
82.9
88.3
78.7
81.4
75.9
79.5
80.8
79.5
77.1
74.7
73.2
71.5
69.8
Southern Tagalog 77.1
78.6
76.2
76.7
73.2
73.5
72.4
69.2
77.7
73.6
77.7
77.4
74.4
74.0
72.2
72.7
Bicol 75.5
68.7
75.5
66.2
62.1
58.8
62.1
55.7
73.9
69.1
73.9
69.2
71.2
67.9
70.6
64.0
Western Visayas 78.3
78.3
72.6
71.3
66.5
66.9
66.5
66.0
75.4
77.7
75.4
75.4
67.1
69.7
67.1
67.0
Central Visayas 85.1
81.2
78.8
78.8
72.2
77.7
73.2
72.4
82.4
73.5
78.3
76.8
71.1
75.3
69.8
71.4
Eastern Visayas 67.1
59.4
68.9
61.2
59.5
60.0
56.4
57.5
60.5
56.1
60.5
55.9
52.3
54.0
52.2
54.0
Western Mindanao 46.9
40.4
46.7
39.1
45.0
43.5
31.0
34.3
42.8
35.1
41.7
46.6
36.0
40.7
35.2
35.5
Northern Mindanao 62.2
60.4
61.0
55.7
64.5
54.9
56.3
53.7
65.3
54.4
56.7
50.8
50.7
48.4
50.7
47.8
Southern Mindanao 57.4
55.5
52.0
52.5
50.2
53.1
50.5
49.1
56.3
56.0
56.6
55.2
52.7
53.2
53.7
55.3
Central Mindanao 40.3
21.3
33.9
24.6
30.9
30.6
28.1
31.1
41.8
36.4
37.8
24.6
36.6
29.1
30.0
25.3
a
1980 refers to National Capital Region; other years pertain to 
Manila City.
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3.5. Summary
In this chapter, it has been shown that the four techniques of estimating the level of completeness of death
registration___the Brass, Courbage and Fargucs, Preston and Coale, and Gray techniques___produced
closely or moderately consistent estimates, when paired or combined, depending on their similarity in 
assumptions and robustness to violations of their assumptions. This indicates their applicability to raw data 
collected and published in the Philippines and the not seriously deficient Philippine data, compared to what 
has been observed in other developing countries, for example, African countries. The great variation by 
province and region as to economic standing, changes in demographic processes - fertility, mortality and 
migration - reflects the choice of the best possible estimates of completeness of death registration being 
based not only on one technique for all areas and years, but on different techniques in accordance with the 
strengths or robustness of a given technique on a given area. Given the likely non-stability characterizing 
the Philippines as a whole and most provinces, the Gray technique provided the best level in the majority of 
the areal units in question. The Preston and Coale technique ranked second; the Courbage and Fargues 
technique third, and the Brass technique fourth.
In addition to the close or moderate congruence between pairs or combinations of the methods applied,
the other criteria of choice___consistency with independent estimates and the economic situation of a given
area, reasonable differentials by sex and trends___have provided meaningful estimates of the level of
completeness of death registration for the areal aggregations under consideration. The good 
correspondence between the chosen regional and national estimates with those obtained by summing the 
provincial corrected deaths by age, further provided some basis of the plausibility of the final chosen levels 
of completeness of death registration.
In view of the above, it will now be a straightforward matter to obtain the numerators needed in the 
calculation of life tables by using the chosen best estimates to get the correction factors (reciprocal of the 
chosen estimate of completeness of death registration) to correct the registered deaths by age. However, 
while substantive theory has been considered, the arbitrariness of criteria set in the systematic analysis and 
choice of the best estimate of the level of completeness of death registration makes these numerators just 
best approximates to the true values. These numerators should then be treated with caution. This implies 
that serious efforts should be constantly made to improve the vital registration system in the Philippines.
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Chapter 4
Life Tables: Issues and Method
4.1. Introduction
The best analytical tool for mortality analysis and source of mortality indicators which planners demand 
is a life table. As Coale and Demeny (1966:5) point out ‘Life tables provide a succinct description of what 
is the most prominent aspect of the state of human mortality: they show the varying chances of dying as a 
function of age.’ Where reliable mortality data are available, some mortality analysts generate life tables to 
reconstruct mortality trends, to examine areal or provincial patterns of mortality or to analyse adult 
mortality. Some examples of recent works are those, focused on China, of Brass (1984), Coale (1984), 
Brass and Li (1988), Coale and Li (1988) and Hao and Arriaga (1988). An example of those centred on 
Southeast Asian countries is the work of Pagtolun-an and Nam (1988).
The unavailability of some pertinent data in the Philippines is the major cause of the paucity of 
constructed life tables in the country. In fact, this problem is just one of the multifaceted problems of lack 
of data faced by planners and researchers. Moreover, these problems and the quality of available statistics 
still remain important issues in the Philippines. Planners - national, regional and provincial - are in 
constant need of meaningful national, regional and provincial mortality indicators for the formulation of 
health policies and the orientation and design of more effective health programs. However, Chapter 3 
clearly demonstrates that death statistics are incomplete, causing a methodological difficulty in estimating 
actual mortality levels. The dual-record system of collecting births and deaths resorted to as an alternative 
data source did not cover the whole nation as seen in Chapter 3 and its very high cost of implementation 
prevented its continuance. As shown in Chapter 2, existing socioeconomic and health statistics are very 
scarce and not consistently available at national, regional and provincial levels over time. The existence of 
two regional concepts of administrative aggregation, regions and provinces, further aggravates the problem. 
Different levels of administrative subdivisions are used for different policy purposes and the unit of data 
collection also varies.
Nonetheless, the above problems have so far not been insurmountable. Flieger et al. (1981) have 
produced 1960, 1970 and 1975 Philippine national and 1970 regional and provincial life tables. In fact 
these life tables have served as a major data base in estimating and projecting regional and provincial
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mortality levels. Other national life tables that have been constructed since 1902 have yielded some 
indications of the life expectancy of Filipinos (Jaramillo, 1941; National Statistics Office then Bureau of 
the Census and Statistics, n.d.; Hizon and de Castro, 1965; Engracia, 1974; Abenoja and Lim, 1979; Flieger 
et al., 1981; United Nations, 1982b, 1986; Concepcion and Cabigon, 1984; Cabigon, 1985b). Some of 
them have been used in the establishment of mortality trends in the country. Mortality indicators obtained 
from these life tables are often useful in the critical appraisal of the indicators themselves or of other 
comparable estimates independently derived.
Apart from life table construction, other possibilities are the search for alternative data sources (e.g. 
surveys) and the application of newly developed indirect techniques of mortality estimation by analysts to 
gain some inkling of Philippine mortality. Childhood mortality data based on surveys, directly estimated 
(Madigan, 1981; Reyes, 1981; Rutstein, 1983) or indirectly derived, have provided some basis for 
illustrating the country’s infant and childhood condition despite some disagreement of most of the 
estimates (Smith et al., 1975; Zablan, 1975, 1977, 1978, 1983; Concepcion and Smith, 1977; Madigan, 
1981; Abenoja and Flieger, n.d.; Cabigon, 1982; Concepcion and Cabigon, 1982; Gonzaga-Esclamad et al., 
1984; Cabigon, 1985b). Projects such as the dual-record system (Mijares, 1977; Madigan and Herrin, 
1977, Madigan et al., 1976) and Bohol Project (Jimcno, 1979; Williamson, 1979, 1982) have given health 
planners useful insights into the improvement of the health programs. Results from these studies and 
projects have shed some light on the need for more vigorous steps from both the government and the 
populace to improve survival of Filipinos.
This thesis offers further evidence that even with incomplete or deficient data, Philippine mortality can be 
analysed in great detail. As stated in Chapter 1, two of the goals of this thesis are to establish trends in 
mortality and to seek some explanations of the sources of such mortality trends since 1960. This 
necessitates the production of life tables at the national, regional and provincial level since this period so as 
to be able to relate to mortality the available socieconomic and health related statistics discussed in Chapter 
2. These data available and new techniques explored in Chapter 3, will usefully augment somewhat the 
relatively few mortality studies in the country at the regional and provincial levels. Flieger et al. (1981) 
used only the Brass growth balance technique in correcting the underregistered deaths. The same authors 
clearly indicated the need for continued work on Philippine mortality. They suggested that the Brass 
technique they used may not be as robust as the other techniques that were developed after their book had 
already gone to press. In fact, Rashad (1978) and Martin (1980) have shown that the Brass growth-balance 
method does not perform well when certain assumptions do not hold. Chapter 3 further supports such a 
finding.
To inform potential users of the life tables generated in this study of their strengths and weaknesses, this 
chapter deals with a detailed description of the procedures undertaken to calculate them. It pinpoints in
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which regions, provinces and periods the data are likely to be reliable, consistent and comparable, and 
which provinces should be treated with caution. It discusses the rationale behind the generation of life 
tables for four periods, 1960, 1970, 1975 and 1980, and the extension of the last open-ended interval to age 
95 and over. Then it proceeds with an assessment of the census data for age-misreporting. Thereafter, it 
discusses the calculation, evaluation and smoothing of the age-specific central death rates (nmx in life table 
terminology). Afterwards, it presents the approach adopted in deriving the central death rate for age 0. 
Lastly, it considers the method of calculating the life tables and their evaluation for plausibility.
4.2. Rationale behind the consideration of four periods and using ages 95+ years as 
the open-end terminal group
4.2.1. Consideration of four periods
Mortality analysis for 13 regions and up to 73 provinces for four periods is such a daunting task that it 
should be undertaken only if there are substantial benefits. Benefits can be viewed in several perspectives. 
First, the reliability, consistency and comparability of the estimates can be investigated more fully by the 
use of more data. Theoretically, if the resulting estimates from the four periods under consideration are in 
good agreement in showing meaningful trends, then it gives us confidence that the estimates are plausible. 
All other things being equal, if the estimates for a certain period indicated features distinct from the other 
periods, then doubt would be cast on such figures.
Second, it is always worthwhile to reconstruct mortality trends for several periods in the country at the 
national, regional and provincial levels, data permitting, with the use of consistent procedures. This 
approach is far more robust than just putting together values derived by different investigators. For 
instance, a spurious trend may result from estimating life tables for 1980 only, using the Preston and Coale 
method of estimating the level of death registration to adjust the recorded deaths, and then comparing the 
results with the existing Flieger et al. 1970 figures obtained using the Brass growth-balance technique to 
correct the underregistered deaths. The differences in the methods used may be a major cause of the 
questionable trend. According to the United Nations (1982a:5) ‘... Measurement errors are fully capable of 
producing spurious trends and changes in trend.’ We should also avoid accepting the results of one method 
in preference to another, merely because the preferred method obtained results which were consistent with 
those of previous analysts who also employed the same method of analysis. Such an approach is circular.
Finally, one of the objectives of this thesis is to seek some socioeconomic and health-related explanations 
of the patterns of mortality change in the Philippines. To attain this requires the estimation of mortality 
indicators, using consistent procedures, for the same years in which the socioeconomic and health-related 
statistics are available (Chapter 2). These years are 1960,1970 and 1980.
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4.2.2. Using ages 95+ years as the terminal open-ended interval and method of deriving 
corresponding death figures
Although in most cases, even in developed countries, mortality data or the number of deaths recorded at 
older ages 60 and above are likely to be overstated (Coale and Li, 1988:5), it may be helpful to extend to 
95+ the last open-ended group from the 80+ interval used by Flieger et al. (1981) and Concepcion and 
Cabigon (1984) in their life table construction. Allowing for possible data imperfections at such older ages, 
some insight into the survival span of the aged may be useful in the determination of health programs 
appropriate to them. In accordance with the rapidly growing concern for their health care and 
improvement, some crude indications of their life expectancies may prove effective.
The census data for the areas and periods under consideration are available in single years of age up to 
100 years and over for 1980 and 99 years and over for 1960, 1970 and 1975. Hence, to make use of this 
detailed information, life table construction up to 95+ years is in order. However, the published registered 
deaths are not recorded in the same detailed single year age distribution; instead, they are in the standard 
five-year groupings, and for 1975 and 1980, the open-end terminal group is 85 years and over. For 1965, in 
which the 1960 age distribution of deaths was established, and 1970, the terminal group is 80 years and 
over. To make deaths and census data consistent and to take advantage of the more detailed census age 
data, the deaths relating to the open-end terminal groups can be split mathematically1.
The splitting or decomposition technique used is to fit a third degree polynomial to the given values using
the Waring formula, also known as the Lagrange formula or the Waring-Lagrange formula (Shryock et al.,
1975:683-684). In equation form, it is as follows:
(ac-b) (x-c) (x-d) (x-a) (x-c) (x-d)
f (x)=f (a)---------------- + f (b)-----------------
(a-b) (a-c) (a-d)
(x-a) (x-b) (x-d)
+ f (c)---------------- +
(b-a)(b-c)(b-d)
(x-a)(x-b)(x-c) 
f (d)----------------
(c-a)(c-b)(c-d) (d-a) (d-b) (d-c)
where; x= the age group from which the
value f(x) (the number of deaths 
at age x) is to be derived 
a, b, c, d = given open-ended age groups 
f (a), f(b), f(c), f(d) = number of deaths recorded in
these open-ended age groups.
'in  this exercise, the straightforward application of and production of meaningful results by the Waring formula as a splitting 
technique led to its preference over other techniques, such as the use of splines and the use of the Gompertz curve to smooth the death 
rates first, then derive the single age distributions. Given that each of these techniques has its own strengths and weaknesses, it is 
possible that results from its application differ from those yielded by the others. As to which of these techniques provides the most 
precise single age distributions in question is not, however, the main interest here. The main concern is simply to break down the 
imperfect data on deaths in a given open-end terminal group into the single ages required to be consistent with the imperfect nature of 
the data in the other age groups. For it is only when the registered death and census figures at ages 1-4, 5-9,...,90-94, 95+ are all 
set-up that adjustment of the registered deaths for under- or over-registration and then calculation of the age-specific death rates at 
such ages take place. Hence, the simple procedure chosen that directly deals with the raw data to obtain the single age groups in 
question is sufficient Moreover, the Gompertz curve is used in smoothing the resulting central death rates from age 55 to 95+ years 
for areas that do not follow the expected U-shaped pattem of death rates (see Subsection 4.4.2).
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For example, for 1980, the total number of male deaths for the whole country belonging to the open-end 
terminal group (85+) is 8894. It has to be split into three groups: 85-89, 90-94 and 95+. Since the Waring 
formula has to pass through four points, to estimate the value for x=90+, four age groups are required: 75+, 
80+, 85+ and 100+. Values for the first three are given and a zero value for 100+ can be assigned. The 
beauty and simplicity of the formula lie in the fact that once the coefficients or multipliers are obtained by 
substituting the actual values in the formula, these coefficients may be used again and again so long as a y 
value on the same x abscissa is being calculated and the four points are spaced in the same way. The 
multipliers for any particular interpolation formula add to 1.00.
4.3. Assessment of census coverage and age distribution
4.3.1. Methodology
It is important to examine the completeness of coverage and accuracy of the age distribution of the 
population recorded in the 1960, 1970,1975 and 1980 censuses. These data are the basis of calculating the 
nmx life table function. Substantial under- or over-enumeration of total population causes unlikely high or 
low death rates especially if the deaths are already adjusted for poor or over-registration of deaths (see 
Chapter 3). Serious age-misstatement in the census but not in recorded deaths or vice versa causes peaks 
and troughs in the mortality age pattern.
On the appraisal of the completeness of census coverage or accuracy of total count, there are several 
methods available. Some of these, as summarized and discussed by Shryock et al. (1971:105-107) are: (1) 
re-enumeration; (2) comparison of successive censuses; (3) internal consistency within a single census; (4) 
check against independent aggregates (universal population register, partial register); (5) matching against 
individual records (successive censuses, periodic sample survey, independent records); (6) post­
enumeration sample survey; and (7) combination of these.
There are no data available for the use of Methods (1), and (4) to (7) in this thesis. Although a 
post-enumeration sample survey has been undertaken since 1970, no results of such surveys, either in raw 
or analysed forms have not been available for public use. The evaluation of census data from 1903 to 1970 
by Mijares and Nazareth (1978:338-344) does not include the results of the 1970 post-enumeration sample 
survey. Only Methods (2) and (3) are possible. However, as Shryock et al. (1971:106) noted, various tests 
falling under Method (3)
are used to examine the reported age-sex structure. In some o f these tests, it is necessary to assume that 
fertility and mortality rates have long been constant Relative net undercounts in particular age-sex groups 
can then be inferred. Characterizations of the accuracy of the size of the total population is mostly 
qualitative, although estimated gross deficits in particular groups (young children, males o f military age, etc.) 
may be also imputed to some extent to the total population.
Given these limitations and because evaluation of the accuracy of the age distribution is also performed 
below, Method (2) is used in evaluating census coverage. The evaluation of the intercensal growth rate for
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reasonableness, although it does not provide a measure of relative coverage, is resorted to. It is expected 
that the rate of growth of the population (national, regional, provincial) changes gradually from one 
intercensal period to another, follows a more or less uniform trend or falls within the range of 0 to 3 per 
cent in the absence of unusual events such as wars, epidemics, natural disasters or appreciable net 
migration.
As to accuracy of age reporting in the census, two indices are used in the evaluation2. First is Myers’s 
index whereby a value close to zero signals no age heaping and values substantially above zero indicate 
some preferences for certain digits. There have been two variations of deriving the summary index of 
preference for terminal digits by Myers’s blended method. One emanates from halving the sum of the 
deviations from 10.0, each taken without regard to sign (Shryock et al., 1971:207). According to this 
method of deriving the summary index, the theoretical range is 0, representing no age heaping, and 90, 
indicating preference to a single digit, say zero. The other emerges simply as the sum of the absolute 
deviations from 10.0 per cent, with the theoretical maximum value of 180, signifying all ages reported at a 
single digit The second approach is used by Clairin et al. (1980) in their data evaluation before 
constructing model life tables for developing countries. Both procedures of obtaining the summary of the 
Myers’s index produce a value close to zero to be interpreted as no digit preference. The former naturally 
yields a value half of the value given by the latter. Accordingly, any value yielded by the First method 
close to 90 means serious age heaping; any value obtained from the second method close to 180 similarly 
implies grave age heaping.
Discussion of the national, regional and provincial aggregations in this chapter is in line with the First 
method. Comparison of the Myers summary index of preference with another country and the broad 
groupings of other developing countries follows the second method as the indices available from these 
areas are produced using the second method.
Second is a simple index of the deviation of the number of persons recorded at each age or age-group 
from the number that would occur in a smooth distribution. In effect, it is simply calculating the ratio of 
the number of persons reported at each age to the average number in a Five-year interval centred on the age 
in question, times 100. Barring extreme fluctuations in past births, deaths or migration, the resulting ratios 
should be close to 100 if age reporting in the census is accurate. Ratios greatly deviating from 100 indicate 
serious net census age misreporting. To allow for the fact that at higher ages, the true age distribution is 
non-linear, the ratio of the number at each age to the average over a five-year interval is divided by the 
average of the ratio, again, over a Five-year span centred on the age in consideration, times 100. This 
method is used by Coale and Li (1988:2) in their age-misreporting assessment of some Chinese censuses. 
Table 4-1 illustrates the relevant calculations.
Unfortunately, as the deaths are not recorded in single years, they cannot be examined in the same fashion.
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Table 4-1: Illustrative example of the calculation of single 
age ratios, total male population, 1980 census
Age Population Calculated age ratios
Step 1 Step 2
83 5702 0.8735 99.6084 5310 0.9270 98.10
85 6384 1.2980 134.29
86 3813 0.8795 93.78
87 3376 0.8548 89.87
6384
Ratio for age 85, Step 1 = --------------------------- -- 1.2980
1/5(5702+5310+6384+3813+3376)
Final ratio for 1.2980
age 85, Step 2 = --------------------------------- * 100=134.29
1/5(.8735+.9270+1.2980+.8795+.8545
4.3.2. Results
Quality o f census coverage. Table 4-2 presents the exponential annual rates of population growth for the 
whole country and its 13 regions from 1960 to 1980. A gradual rate of population change is evident for the 
nation as a whole and most of its regions. The only exception is the trough observed during the 1970-1975 
in Western Mindanao and Central Mindanao. During the 1960-1970 period, Western Mindanao ranked 
high in net-migration (Perez, 1978). The Mindanao regions have also been encountering civil discord, 
which may have resulted in the forced migration of people as well as the quality of census enumeration. 
This peace and order problem may be a major factor behind this trough for the Western Mindanao and 
Central Mindanao during the 1970-1975 interval. The rates for Metro Manila, Central Luzon, Southern 
Tagalog, Northern Mindanao and Southern Mindanao exceed three per cent because of their high in- 
migration over time (Flieger et al., 1976, Perez, 1978, 1983). However, the trend is more or less uniform. 
Hence, with the exception of Western Mindanao and Central Mindanao, there is no substantial evidence of 
serious under- or over-enumeration in the 1960,1970,1975 and 1980 censuses.
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Table 4-2: Annual exponential rates of population growth 
in per cent by region, 1960-1980
Period
1960-1970 1970-1975 1975-1980
Philippines 3.0 2.7 2.7
Nat.Cap.Region 4.7 4.5 3.5
Ilocos 2.1 1.8 1.6
Cagayan Valley 3.4 2.7 2.7
Central Luzon 3.7 3.0 2.6
Southern Tagalog 3.6 3.1 3.2
Bicol 2.3 1.5 1.7
Western Visayas 1.6 2.7 1.7
Central Visayas 1.8 2.2 2.2
Eastern Visayas 1.5 1.7 1.5
Western Mindanao 3.2 1.8 4.2
Northern Mindanao 4.1 3.4 3.5
Southern Mindanao 4.9 4.2 4.2
Central Mindanao 3.4 1.3 1.8
*
In the calculation, Surigao del Sur in 1970 was excluded
from Southern Mindanao and included in Northern Mindanao.
Source: National Statistics Office, I960, 1970, 1975 
and 1980 Philippine censuses.
Quality o f census age distribution. Table 4-3 presents Myers’s summary index for the whole nation and 
its 13 regions for 1960, 1970, 1975 and 1980. Appendix 4.1, Volume 2 contains the same national and 
regional values and includes the corresponding provincial values. For the Philippines as a whole, the index 
never exceeded 12 over time. For both sexes, it dropped from about 11 in 1960 to around 3 in 1980. Even 
at the regional and provincial levels, it never went beyond 20 (Figures 4-1 to 4-4). The highest value 
(about 17 for males, 16 for females) was observed in Sulu in 1960 but it went down to around 12 in 1980. 
The digits likely to be preferred are 0 and 5. Promisingly, although digit preference is present, values below 
20 are far from the maximum theoretical value of 90, indicating that age heaping is not very serious. 
Equally interesting is the pattem of the more recent the period, the fewer provinces showing the heaping 
index value between 10 and 20. In 1960, some provinces in the Docos, Cagayan Valley and Southern 
Tagalog Regions, and almost all the provinces in the Visayas and Mindanao Regions, manifested digit
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preference values ranging from 10 to 17. In 1970, an index value between 10 and 20 was maintained by
Mountain Province only of the Ilocos; Ifugao and Kalinga Apayao of Cagayan Valley; Palawan of Southern
Tagalog; Capiz and all Samar provinces of Eastern Visayas; and almost all provinces of Western
Minadanao and Central Mindanao. However, in 1975 and 1980, only the Central Mindanao provinces and
Ifugao, 1980 (both sexes) remained in this age heaping index level.
Table 4-3: Myers’s summary index of age heaping by region,
sex and year
Region
Male
Sex/Year
Female
1980 1975 1970 1960 1980 1975 1970 1960
Total 2.59 3.30 7.77 9.74 2.69 3.24 8.07 10.55
Nat. Capital a a a a a •
Region 1.93 1.85 5.21 5.73 1.89 1.93 5.67 6.37
Ilocos 2.28 3.02 7.50 9.95 2.73 3.37 8.65 11.74
Cagayan
Valley 3.32 3.99 9.69 11.20 3.73 4.27 10.26 12.54
Central
Luzon 1.73 2.34 5.43 6.37 1.85 2.47 6.06 8.07
Southern
Tagalog 2.51 2.47 6.00 7.76 2.51 2.42 6.31 8.42
Bicol 2.29 2.77 7.11 8.85 2.20 2.93 7.46 9.56
Western
Visayas 2.70 3.75 8.66 12.28 2.76 3.72 9.06 12.91
Central
Visayas 2.56 3.86 7.85 12.28 2.94 3.79 8.56 12.91
Eastern
Visayas 3.36 4.78 10.03 12.18 3.24 4.71 9.89 12.56
Western
Mindanao 5.16 5.97 10.57 12.95 5.52 5.72 10.75 12.84
Northern
Mindanao 2.61 3.12 8.40 9.83 2.48 2.89 8.15 10.26
Southern
Mindanao 2.94 3.64 8.55 11.59 2.72 3.57 8.60 11.95
Central
Mindanao 6.81 7.43 11.77 10.95 6.94 7.66 12.12 11.37
a
Refers to Manila City only; the other municipalities are included 
in Rizal as there is no way to separate them with the single- year 
age distribution.
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Comparing the Philippine Myers summary index with the corresponding index for two census years in 
Indonesia and regional groupings of some developing countries reveals that age heaping in the Philippine 
census data is not as serious as in Indonesia and the broad groupings of the African countries (Table 4-4). 
In 1970, the index for the Philippines, both sexes, is one-third of the 1971 value calculated for Indonesia. 
In 1980, the Philippine index is one-filth of the 1980 Indonesian heaping index. Age reporting is much 
better in the Philippines than in the African countries but less accurate than in the Caribbean countries. 
Accuracy of age reporting in the Philippines compares well with that in the Latin American countries and 
the whole of Asia.
Table 4-4: Myers’s summary index of age heaping, Philippines,
Indonesia and broad regions of the developing countries
Area/period
Male Female
a
Philippines
1960 19.5 21.1
1970 15.5 16.1
1975 6.6 6.5
1980 5.2 5.4
Indonesia
1971 44.5 50.5
1980 35.7 39.6
Black Africa, 1945-1979 26.5 39.6
North Africa, Near East, 1945-1979 24.9 42.3
Central America, 1945-1979 18.7 23.2
South America, 1945-1979 17.3 17.0
Caribbean, 1945-1979 9.2 10.9
Asia, 1945-1979 19.4 21.0
a
The index is the sum of the absolute deviations from 10.0 per cent, 
in Table 4.2 , the index is one-half this sum.
Sources: Philippines, Table 4.2; Indonesia, Ahmad, 1984:4, Table 2;
Broad regions, Clairin etal., 1980:52, Table 2,
Volume 7.
Turning to the age ratios (Figure 4-5), for the total country, separately for males and females in 1980, 
there are slight deviations from 100 for ages below 55 providing further some evidence of relatively 
accurate age reporting in the Philippines. Those ages likely to be seriously affected are ages 55 and over. 
The same pattem of age concentration is maintained in all years considered and in all regions and provinces 
in question.
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Figure 4-5: Single age ratios by sex, Philippines, 1980
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The foregoing analyses have shown that age heaping is not as serious as that observed in other developing 
countries such as Indonesia and most African countries. Age reporting at age 50 years and below is 
reasonably accurate. It may be safe to assume that the same holds true with the age distribution of deaths. 
However, the older ages 55 and above appear to be quite affected by age heaping.
To see whether grouping the data into the standard five-year age intervals reduces the digit preference at 
such older ages, the same age ratios but now in five-year age groups were calculated in the same way as in 
single years of age, following the two-step procedure, which has been described. Table 4-5 records the 
resulting ratios for the total male and female population for all four years in question. The first line refers 
to the ratios for the age data grouped in five-year intervals and the second line relates to ratios for single 
ages as indicated.
Attraction to digits ending in 0 and 5 (second line) at ages 55 and above deviates extremely from 100, 
even going beyond 200 for ages 60 years and over for census years 1960 and 1970. Interestingly, the 
grouping drastically reduced the age heaping in all cases, as seen with the ratios corresponding to the 
grouped age data close to 100 (first line). For example, the ratio for single age 60 years (1980, male) is 141 
and it goes down to 100 when the age 60 is grouped with ages 61 to 64. For the higher ages, 75 and over, 
1970 and 1960 values for single ages ending in 0 and 5 were drastically reduced from over 200 to ratios not 
very far from 100, with values above 100 falling at age groups starting in 0 digit and below 100 at the 
neighbouring age group. The same pattem persisted across all regions and provinces for all years. The 
ratios corresponding to the published grouped age data on registered deaths are also close to 100, as 
illustrated with the male and female data for the nation as a whole at ages 55 years and over (lower panel of 
Table 4-5).
Given that the grouping into five-year intervals minimized the age misreporting bias present among the 
older population, it may be safe to proceed with the use of the census age distributions as they are, in the 
calculation of the central death rates.
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Table 4-5: Age ratios for the Philippines: 1960-1980 by sex, census 
and registered deaths at ages 55 years and over
Sex/year
Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Census
5 5 - 5 9
55
9 5 . 9
1 1 5 . 2
9 6 . 5
1 2 8 . 6
9 9 . 4
1 2 9 . 0
8 9 . 1
1 5 2 . 8
9 7 . 9
1 1 6 . 5
9 5 . 5
1 2 8 . 1
9 9 . 5
1 4 0 . 5
9 0 . 7
1 6 6 . 5
6 0- 64
60
1 0 0 . 3
1 4 0 . 6
1 0 8 . 3
1 4 0 . 6
1 0 3 . 1
1 8 9 . 7
1 1 6 . 5
2 4 6 . 6
9 9 . 6
1 4 3 . 0
1 0 7 . 5
1 4 7 . 1
1 0 0 . 4
1 9 4 . 9
1 0 9 . 0
2 6 3 . 4
6 5- 69
65
1 0 4 . 1
1 2 3 . 6
8 8 . 8
1 2 7 . 1
8 7 . 9
1 7 2 . 9
7 4 . 9
1 9 8 . 5
1 0 4 . 7
1 3 1 . 0
9 0 . 2
1 3 3 . 2
9 2 . 1
1 8 9 . 3
8 1 . 9
2 3 1 . 4
7 0 - 7 4
70
9 1 . 6
1 2 9 . 6
1 1 2 . 1
1 5 3 . 6
1 1 1 . 6
2 5 4 . 9
1 1 6 . 4
2 7 8 . 8
9 1 . 6
1 3 6 . 4
1 0 9 . 0
1 6 0 . 5
1 0 4 . 6
2 4 7 . 3
1 1 3 . 7
2 9 2 . 6
7 5 - 7 9
75
1 0 4 . 6
1 3 6 . 6
7 0 . 9
1 2 2 . 9
7 0 . 9
1 9 8 . 6
7 9 . 2
2 2 9 . 4
1 0 0 . 3
1 4 4 . 5
7 1 . 7
1 3 5 . 6
7 5 . 2
2 2 2 . 6
7 8 . 6
2 5 8 . 2
8 0 - 84
80
7 0 . 5
1 2 0 . 1
8 6 . 4
1 8 5 . 5
1 1 3 . 8
2 4 1 . 2
1 1 8 . 6
2 8 9 . 7
7 7 . 0
1 4 8 . 1
9 7 . 0
2 1 4 . 5
1 1 8 . 1
2 6 7 . 7
1 2 3 . 0
3 1 5 . 2
8 5 - 8 9
85
7 3 . 5
1 3 4 . 3
9 7 . 1
1 6 6 . 5
7 6 . 4
1 8 9 . 0
6 9 . 7
2 2 0 . 6
7 8 . 4
1 4 9 . 8
9 3 . 4
1 8 4 . 0
7 6 . 3
2 1 1 . 7
6 7 . 6
2 5 2 . 8
Registered deaths
5 5 - 5 9
6 0 - 64
6 5 - 6 9
9 1 . 7
1 0 1 . 3
1 0 2 . 6
9 1 . 4  
1 1 6 . 0
9 4 . 4
1 0 1 . 2
9 8 . 4
1 0 3 . 7
9 2 . 3
1 1 2 . 5
9 3 . 1
9 0 . 7
1 0 0 . 1
1 0 2 . 0
8 9 . 2
1 1 7 . 9
9 7 . 7
9 6 . 4
1 0 0 . 6
1 0 5 . 7
9 3 . 0
1 1 0 . 0
8 8 . 8
4.4. Calculation, evaluation and smoothing of the central death rates
4.4.1. Calculation
Ideally, the correction factors chosen in Chapter 3 should be applied uniformly to reported deaths at ages 
5 or 10 years and over to arrive at the deaths by age adjusted for underregistration. These corrected deaths 
are the numerators needed in the calculation of the age-specific central death rates (nmx, in life table 
terminology). The techniques used to estimate the completeness of death registration are generally robust 
when applied to the adult population, aged 5 or 10 years and over. Usually, if independent and reliable 
information is available to obtain correction factors to adjust deaths at ages 0 to 4 for underregistration, 
such correction factors are to be preferred inasmuch as it is generally established that adult deaths are very 
often underreported to different extents.
However, the lack of pertinent and plausible data to estimate childhood mortality for each of the
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provinces for the four years under study prevents the derivation from actual Philippine data. Flieger et al. 
(1981) discovered the limitations of the 1970 census information on children ever bom and still surviving 
as a basis for indirect infant and childhood mortality estimation using the Brass types of estimation. 
Hirschman et al. (1988) disclosed the same findings when they examined the same 1970 and 1980 census 
data using the United Nations (1988) MORTPAK-Lite Software Package for Mortality Measurement for 
infant and childhood estimation.
Given the absence of plausible data for childhood mortality estimation at the provincial level, the strategy 
adopted here is to adjust the reported deaths for ages one and over with the correction factors from Chapter 
3. In fact, the Gray method, the source of most of the best correction factors (Chapter 3), is claimed to be 
robust at ages one and over. Furthermore, applying the same correction factors to ages one and over was 
performed by the United Nations (1982b, 1986) in calculating the 1969-71 and 1974-76 Philippine life 
tables.
Registered deaths for all years in question are centred on 1 July. Strictly speaking, the corresponding 
population Figures should correspond to the mid-year population in the computation of age-specific central 
death rates. Theoretically, in cases where the date of the census, which is the source of the population 
Figures, is largely different from 1 July, it is necessary to make an allowance for such a difference. This 
can be performed in either of two ways: adjusting the population data to 1 July or adjusting the measure of 
completeness of death registration by dividing it by the adjustment factor that would have been applied to 
the population data to allow for the difference in time between the mid-year and census date. For instance, 
in this study, the census took place on 6 May 1970, 1 May 1975 and 1980. The difference between the 
month of enumeration and mid-year is about 60 days or 0.1643 of a year. Assuming a rate of growth of 
0.0271 since 1970, the adjustment factor is simply exp[(0.1643)(0.0271)]=1.0045. Following the simpler 
approach of adjusting the measure of completeness of death registration, which for males in 1980 is 0.0792 
(Chapter 3), the adjusted level of completeness is 0.792/1.0045=0.0788. The difference between the 
unadjusted and adjusted level of completeness of registration which is 0.0792-0.0788= 0.0004 is minimal, 
and for all practical purposes, adjustment can be bypassed for 1970 onwards. Thus the census age 
distributions as recorded are used as the denominator for the deaths adjusted for underregistration yielding 
the age-speciFic central death rates.
For 1960, the enumeration occurred in 15 February, about 45 days from the beginning of the year. The 
safest course of action is to assume that the 1960 adjusted deaths refer to the average of the data on deaths 
for 1959 and 1960 rather than to subject them again to further adjustments. It must be recalled that to arrive 
at the 1960 age distribution of deaths it was assumed that it was similar to the 1965 age distribution of 
deaths (see Chapter 3). The difference between the number of registered deaths in 1959 and 1960 is 
assumed to be negligible. Given that the difference between the registered deaths in 1969 (241,678) and in
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1970 (243,038) which is 1,360, is a mere 0.6 per cent difference and there was no epidemic nor rapid 
change in population growth between 1969 and 1970, such assumption may be safe. The difference 
between 15 February and 1 January is also small and further adjustment for this difference is not necessary. 
Hence, the resulting 1960 age-specific death rates are assumed to refer to 1 January 1960.
4.4.2. Evaluation and smoothing
Two criteria are used for evaluating the resulting age-specific central death rates. One is conformity with 
the death function, which is a U-shaped curve having its high point at age zero, then declining very rapidly 
to its minimum at around age 10 and thereafter increasing uniformly with age. The other is the general 
observation that mortality usually declines very slowly or even remains constant over time at the older ages 
55 years and over. The rates that do not meet the above two criteria are adjusted either using the Gompertz 
curve for ages 55 and above or interpolating across periods. In principle, to avoid imposing too much 
adjustment on the data, those rates that meet the criteria are accepted. Even those rates that satisfy the first 
criterion but show slight deviation from the second criterion are also accepted.
A close examination of the rates reveals encouraging results. As expected owing to the large number of 
cases considered, the national and regional rates, for all years in question and by sex, meet the first criterion 
with the exception of one or two age groups in some of the Visayas and Mindanao regions. (To avoid 
being repetitive, the rates are not presented here but can be found in the nmx column of the life tables, 
Appendix 4.2, Vol. 2.) The national female rates are presented below as an illustration of what has been 
done with the rates before they were put in the life table calculations. With regard to the second criterion, 
all except the National Capital Region demonstrate rates at ages 60 years and over during 1970 consistently 
lower than in the other years. It appears that during the 1970 census, more people were reported at such 
ages than in other census years.
The provincial rates vary greatly according to the fulfilment of the two criteria. Table 4-6 summarizes the 
variation. The provinces fall into three categories. The first group consists of those showing no or slight 
digression from either or both of the death function and old ages mortality trend criteria. They constitute 
the majority, thus giving more credence to the life tables to be constructed. The second group includes 
those provinces with three to five age groups deviating in some of the years in question. The last group, 
which consists of only five provinces, yields erratic age-specific death rates. The main reason is the small 
number of cases in the numerator for Batanes and in the denominator for the rest As discussed in Chapter 
2, Batanes is a puzzling province for it ranks high in the index of development and there are very few 
recorded deaths in some age groups (one death in most cases) yet it is a very rural, isolated and typhoon- 
prone province. Sulu, Tawi-Tawi, Lanao del Sur and Sultan Kudarat are provinces in the Mindanao 
regions where law and order have been a great problem since the 1970s. Data collection in such provinces 
may have been substantially affected especially during enumeration periods such that a complete
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enumeration of the population could not be obtained. However, some of the age groups where sufficient
cases are present in these provinces are still helpful in discerning their respective age mortality pattern.
Table 4-6: Category of provinces according to meeting the
death function and older ages mortality trend criteria
Category Provinces
Slight Deviants Ilocos Norte, Ilocos Sur,
La Union, Pangasinan, Cagayan, 
Isabela, Bataan, Bulacan, Nueva 
Ecija, Pampanga, Tarlac,
Zambales, Batangas, Cavite,
Laguna, Quezon, Rizal, Albay, 
Camarines Norte, Caxnarines Sur, 
Catanduanes, Sorsogon, Iloilo, 
Bohol, Cebu, Southern Leyte, 
Zamboanga del Norte, Agusan del 
Norte, Camiguin, Misamis 
Occidental, Misamis Oriental, 
Surigao del Norte, Davao del 
Norte, Davao del Sur, South 
Cotabato, Surigao del Sur,
Moderate Deviants Abra, Benguet, Mt. Province,
Ifugao, Kalinga- Apayao, Nueva 
Viscaya, Quirino, Aurora, 
Marinduque, Occidental Mindoro, 
Oriental Mindoro, Palawan,
Romblon, Masbate, Aklan, Antique, 
Capiz, Negros Occidental, Negros 
Oriental, Siquijor, Leyte, Eastern 
Samar, Northern Samar, Western 
Samar, Basilan, Zamboanga del Sur, 
Agusan del Sur, Bukidnon, Davao 
Oriental, Lanao del Norte, 
Maguindanao, North Cotabato,
Extreme Deviants Batanes, Sulu, Tawi-Tawi, Lanao
del Sur, Sultan Kudarat
The principle of avoiding smoothing where possible has been adhered to in dealing with the deviating 
rates, national, regional and provincial (those belonging to the first and second categories). Interpolating 
between periods is always done first. It is only when this approach does not help that the Gompertz curves 
for ages 55 and over and averaging across ages for ages 50 and below are resorted to. Table 4-7 illustrates 
what has been done with the national female rates. The rates for all ages for 1960, 1975 and 1980 and for 
ages 1 to 55 and 60 for 1970, are accepted as there are no peculiarities observed. It is at ages 60 years and 
over that the 1970 rates are substantially lower than the rates at the same ages in the other years, indicating 
some oddity in the coverage of population in these ages in 1970 compared to the other years. To allow for 
this peculiarity, interpolating between 1960 and 1975 to arrive at the rates for these ages is performed as 
shown in the last column. The distance between 1960 and 1970 is 10 and therefore two-thirds of the 
distance between 1960 and 1975 (10/15=0.7), and the distance between 1970 and 1975 is 5 and therefore
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one-third of the distance between 1960 and 1975 (5/15=0.3). The bigger weighting factor, 0.7 is assigned 
to the 1975 value since 1975 is closer to 1970 and the smaller weighting factor, 0.3 to the 1960 value. For 
example, for age group 60-64, the 1970 final value is 0.02279=0.7(0.02279)+ 0.3(0.02280). The 
interpolating factors 0.7 and 0.3 are uniformly applied when the 1970 rates are based on the acceptable 
1960 and 1975 rates. Thus, for age group 70-74, the 1970 final value is 0.04812= 
0.7(.04921)+0.3(0.04558).
Table 4-7: Female age-specific central death rates for ages 
1  and over, Philippines, 1960, 1970, 1975,1980
Year
A d j u s t e d
Age 1980 1975 1970 1970 1960
0 0 . 0 5 4 2 1
1 0 . 0 0 7 8 1
5 0 . 0 0 1 7 1
10 0 . 0 0 1 0 0
15 0 . 0 0 1 3 3
20 0 . 0 0 1 7 2
25 0 . 0 0 2 1 6
30 0 . 0 0 2 7 4
35 0 . 0 0 3 6 4
40 0 . 0 0 4 5 5
45 0 . 0 0 5 8 1
50 0 . 0 0 8 1 3
55 0 . 0 1 0 4 6
60 0 . 0 1 6 5 5
65 0 . 0 2 4 8 2
70 0 . 0 4 3 1 8
75 0 . 0 7 6 1 9
80 0 . 1 2 9 8 5
85 0 . 2 0 9 2 7
90 0 . 3 0 0 6 4
0 . 0 7 1 2 5
0 . 0 0 9 2 2
0 . 0 0 2 0 8
0 . 0 0 1 0 4
0 . 0 0 1 4 4
0 . 0 0 2 0 3
0 . 0 0 2 5 9
0 . 0 0 3 3 3
0 . 0 0 4 3 4
0 . 0 0 5 3 5
0 . 0 0 6 6 9
0 . 0 0 8 9 7
0 . 0 1 2 6 7
0 . 0 2 2 7 9  0 . 0 2 2 7 9
0 . 0 3 0 4 0
0 . 0 4 9 2 1  0 . 0 4 8 1 2
0 . 0 8 2 3 1  0 . 0 8 2 5 4
0 . 1 2 6 2 7  0 . 1 1 4 6 1
0 . 2 0 0 7 2  0 . 2 1 1 2 1
0 . 3 2 2 4 0  0 . 3 2 1 8 7
0 . 0 8 8 2 9 0 . 1 0 1 1 7
0 . 0 0 9 0 5 0 . 0 1 4 0 9
0 . 0 0 1 9 4 0 . 0 0 2 7 8
0 . 0 0 1 1 0 0 . 0 0 1 2 9
0 . 0 0 1 4 0 0 . 0 0 1 3 3
0 . 0 0 2 0 0 0 . 0 0 1 9 5
0 . 0 0 2 6 7 0 . 0 0 2 9 5
0 . 0 0 3 4 9 0 . 0 0 3 6 1
0 . 0 0 4 3 1 0 . 0 0 4 8 2
0 . 0 0 5 4 7 0 . 0 0 5 8 4
0 . 0 0 6 7 2 0 . 0 0 7 1 8
0 . 0 0 8 6 2 0 . 0 1 0 7 8
0 . 0 1 2 6 7 0 . 0 1 5 2 4
0 . 0 1 9 1 2 0 . 0 2 2 8 0
0 . 0 3 2 7 1 0 . 0 3 4 5 0
0 . 0 4 3 1 6 0 . 0 4 5 5 8
0 . 0 6 8 9 8 0 . 0 8 3 0 8
0 . 0 6 5 3 2 0 . 0 8 7 3 9
0 . 1 5 3 4 0 0 . 2 3 5 6 7
0 . 2 9 1 0 4 0 . 3 2 0 6 3
With regard to the third category consisting of Batanes, Sulu, Tawi-Tawi, Lanao del Sur and Sultan 
Kudarat, the smoothed rates by the Gompertz curve that correspond to the deviating rates at ages 55 and 
above are accepted. For ages 1 to 50, reasonable rates from all years are taken. From these rates 
interpolation between periods and averaging across ages are done. The introduction of arbitrary smoothing 
to these five provinces serves as a warning to treat their resulting mortality age patterns with care.
4.5. Derivation of the infant death rates
One of the problems encountered in Philippine mortality analysis is the derivation of infant mortality. As 
mentioned in Chapter 1, various methods of estimation have been resorted to but results have been greatly 
different, giving rise to the important issue as to which value is the most reasonable. Table 4-8 illustrates 
such a problem. In this table, the average of probabilities of dying from birth to ages 2 (2 %), 3 (3 ^ )  and 5 
(5 %) obtained using the Trussed variant of childhood mortality estimation, is uniformly taken for
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comparability. However, in the final choice of a given childhood mortality estimates yielded by any of the 
Brass methods of indirect estimates of childhood mortality, it is important to consider the socioeconomic 
standing of a particular area to which the estimates refer and theoretical necessities. Hence, the estimates 
presented in Table 4-8 may or may not be the final ones; therefore, they must be considered here more as 
illustrative of the above problem.
Clearly, the infant mortality rate (IMR) for the same year directly and indirectly estimated for the country 
as a whole varies greatly according to type of data, method of estimation and model life tables employed. 
Strikingly, the 1963 registered IMR of about 73 infant deaths per 1000 live births is much higher than the 
value of 55 and 66 implied by the West and United Nations Latin American models, respectively. The 
1960 registered value of 85 per 1000 is even much higher than those implied by any of the models. The 
1970 registered figure of 61 per 1000 agrees closely with the West implied figure of 60 per 1000. The 
1975 and 1980 registered values show the opposite; they are much lower than any of the implied rates.
Table 4-8: Infant mortality rates, Philippines:various years
and sources
Source/Method
Year
Vital Registration 
Direct
National Survey (Indirect)/Life Table 
a
Model from which the rate is implied
West UN South
1960 84.6 - - -
1965 b 54.81 65.93 80.13
1970 60.8 59.79 70.07 84.75
1975 53.3 58.50 69.02 83.56
1980 45.1 57.64 68.30 82.78
a
The IMRs are implied from the model life tables - West and 
South of the Coale and Demeny Regional Life Tables and the 
1982 United Nations Latin American model. They are based on 
the average of 2 ^ ' 3 ^ 0 and 5qQ derived
using the Trussell variant of childhood mortality estimation 
from surveys. The 1965 rate was based on the 1968 National 
Demographic Survey (NDS), the 1970 rate on the 1973 NDS, 
the 1975 on the 1978 Republic of the Philippines Fertility 
Survey(RPFS) and the 1980 rate on the 1983 NDS. 
b
Refers to 1963.
Great variation is revealed by comparing the rates implied by the three models, West and South models of 
the Coale and Demeny Regional Life Tables, and the Latin American model of the United Nations (UN) 
model life tables for developing countries. The West model, which has been generally adopted as the
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model representative of Philippine mortality experience, shows the lowest and the South the highest level 
of mortality, with the UN model falling in between. The South model gives high figures because it is based 
on mortality patterns characterized by high mortality under age 5, low mortality from about age 40 to age 
60 and high mortality over age 65 in relation to the standard. The West model is based on mortality 
patterns that do not deviate systematically from the standard pattern (UN,1983:13). The choice of the most 
plausible indirect estimates of IMR indeed requires further investigation as to which of the several model 
life tables best fits the Philippine mortality experience.
Given these large differences in estimates, which is the most reasonable infant mortality rate? The close 
agreement between the 1970 registered IMR and that implied by the West model based on the 1973 
National Demographic Survey (NDS) justified the use of the former estimate by the United Nations 
(1982b: 332; 1986) in the life table construction for the Philippines. It was postulated that ‘... because of 
approximately equal registration of births and infant deaths, the registered infant mortality rates are close to 
the real values and hence acceptable estimates’. However, Flieger et al. (1981:276-279) argued that the 
1970 registered infant death rate (m0 in life table terminology) of 56.9 per 1000 population at age 0 for both 
sexes combined, appears low when compared with other estimates, e. g. those of Engracia (1974:21), which 
is 92.3 (assuming a sex ratio at birth of 105). Provincial 1970 registered infant death rates are even more 
questionable. The value of 3.5 deaths per 1000 infant girls in Sulu is very unlikely as it has been shown in 
Chapter 2 that this province has a low index of development. The general pattern observed by the authors 
of the 1970 provincial registered rates is that the rates are extremely low for provinces in which the level of 
adult death registration was likewise extremely low, and relatively high for provinces which had more 
acceptable levels of adult death registration. These considerations led them to estimate the infant death rate 
separately in their life table construction. The same general patterns are observed with the 1975 and 1980 
provincial registered infant death rates in the present study. Hence, the simplest and most reasonable 
strategy in this thesis is to adopt the infant death rates used by these authors for the period 1970 for all areas 
under consideration. They derived these infant death estimates through careful appraisal and sound 
judgment. This leaves 1980,1975 and 1960 infant death rates still to be estimated.
The very low 1975 and 1980 registered IMRs imply their uselessness for the present purpose. 
Fortunately, the 1983 NDS offers a good source of the Brass type of indirect estimates of childhood 
mortality3. The 1983 NDS is designed to allow regional analyses; therefore regional estimates can be 
derived. Also, the United Nations (1988) MORTPAK-Lite Software Package for Mortality Measurement 
calculates such estimates in a straightforward fashion. Using this package, the estimates for the country as 
a whole and its 13 regions are calculated. Both sexes combined are considered, as the estimation separately
3An evaluation of the 1983 NDS birth history as source for these indirect estimates is found in Chapter 8, Subsection 8.4.2. A 
further discussion of the national direct estimates of child mortality from the same survey is found in Chapter 6, Subsection 6.2.2. 
Indirect estimation of childhood mortality rates for arriving at the regional rates yielded more stable estimates than direct estimation 
because of the small number of cases for the latter approach.
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by sex yielded unstable values mainly due to very small numbers. Table 4-9 shows the chosen childhood 
mortality indicators (for both sexes combined) based on two models: Latin American of the United Nations 
second set of model life tables and the Coale-Demeny West model life tables.4 These two models are 
chosen on the grounds that Philippine data were used to construct the former and Philippine researchers 
have been using the latter to represent Philippine mortality.
As a brief background, the Brass methods of estimating childhood necessitate the derivation of an 
age-specific factor called a multiplier to be applied to the proportion of children dead to women in a given 
age group to arrive at the probability of dying between birth and a given age. However, this multiplier 
depends on an index of the age pattem of fertility. To relate this multiplier to an index of the fertility 
schedule requires the development of regression equations through simulations using some model life 
tables. Therefore the resulting childhood mortality estimates are related to model life tables.
4Chapter 5 discusses these models in greater detail.
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Table 4-9: Chosen Probabilities of dying (nqx)
from birth to age x based on 1983 National 
Demographic Survey, Philippines and its 13 
regions according to two model life tables
Region X
West
a Latin
X American West Infant Death Rate
Male Female
b
Philippines
b
3 0.075 0.073 0.06861 0.05421
NCR 3 0.056 0.055 0.05385 0.04143
c
1 5 0.085 0 . 0 8 3 0.07162 0.05683
2 5 0.104 0.104 0.08735 0.07060
3 5 0.059 0.059 0.05385 0.04143
4 5 0.072 0.071 0.06277 0.04914
5 5 0.084 0.082 0.07087 0.05617
6 5 0.091 0.090 0.07689 0.06142
7 5 0.067 0.065 0.05387 0.04533
8 5 0.126 0.124 0.10215 0.08371
9 5 0.087 0.085 0.07313 0.05814
10 5 0.083 0.081 0.07024 0.05563
c
11 5 0.067 0.066 0.05908 0.04595
12 5 0.127 0.126 0.10366 0.08506
a
x = 5 which is the average 0V01<WO t o  15qo
unless indicated, 
b
3qQ value.
c
Average of 3^  to 20qQ.
The composite index of development (Chapter 2) and a level of childhood mortality consistent with 
reasonable trends are the bases of choosing these estimates of childhood mortality. The National Capital 
Region illustrates the way in which these estimates are chosen. Table 4-10 records the relevant detailed 
information.
The level of infant mortality that should be chosen should be consistent with the above two criteria. 
Since the National Capital Region is the most developed part of the country, its childhood mortality level 
should be the lowest of all regions. The IMR estimated by Flieger et al. (1981) for 1970 for Manila City is
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Table 4-10: Illustrative example of the way the childhood mortality 
estimates are chosen, National Capital Region
Age of 
woman Age x
Probability of dying before age x  (nqx)
Latin American West
Probability 
of dying
Implied
IMR
Probability 
of dying
Implied
IMR
2 0 - 2 4 2 . 0 7 7 . 0 6 3 . 0 7 8 . 0 6 6
2 5 - 2 9 3 . 0 5 6 . 0 4 5 . 0 5 5 . 0 4 6
3 0 - 3 4 5 . 0 6 6 . 0 4 5 . 0 6 4 . 0 4 9
3 5 - 3 9 10 . 0 6 5 . 0 4 5 . 0 6 3 . 0 4 5
4 0 - 4 4 1 5 . 0 7 3 . 0 4 8 . 0 7 1 . 0 4 7
4 5 - 4 9 2 0 . 1 1 0 . 0 6 4 . 1 0 7 . 0 6 2
56 per thousand live births. To maintain a reasonable trend, the estimates referring to the youngest and 
oldest age groups are not candidates; thus the ages to choose from are reduced from six to four. Since all 
the candidate ages, 3, 5, 10 and 15, imply the same level of IMR, the estimate referring to age 3 or to 
women aged 25-29 is chosen. The implied infant mortality level based on both models of 45 per 1000 
seems reasonable as it is lower than the implied infant mortality level for the country as a whole, 57 deaths 
per 1000 live births, and compares well with the implied level of 49 per 1000 live births for Central Luzon, 
next in rank in economic status.
The estimates for the other regions are chosen similarly and there is no need to detail them here. Suffice 
it to say that consistent with the index-of-development criterion, the less developed the region, the higher 
the chosen estimates of childhood mortality. Interestingly, the childhood mortality estimates based on the 
United Nations Latin American Pattem and Coale-Demeny West Model Life Tables are quite similar. It 
appears that both models do well in representing Philippine childhood mortality. As is shown in Chapter 5, 
both models fit well with childhood ages; either of them can therefore be accepted; also, either one can be 
taken to represent Philippine childhood mortality.
Since they are not the infant death rates needed in the life table calculation, these childhood mortality 
estimates serve as a basis in identifying the model life tables they imply. The infant death rate of the 
chosen model life table that corresponds to the childhood mortality estimate is the main interest
To facilitate the derivation of the infant death rates, the childhood mortality estimates based on the West 
model are chosen on the grounds that either of the two models may represent Philippine childhood 
mortality. Given that the West model life tables have mortality levels with sex differentials already taken 
into account, it is then more convenient to use them for this purpose. Locating the model life table that is
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associated with a given childhood mortality estimate is straightforward. For instance, for the Philippines as 
a whole, the West model mortality levels that bracket the lx value of 0.927, which is the complement of the 
probability of dying (nqx) from birth to age x, which is 0.073, are 18 and 19. By interpolation, the West 
model mortality level that corresponds to .073 is 18.8. The male and female infant death rates 
corresponding to this level arc then derived by interpolation. For instance, the resulting female infant death 
rate is 0.05421. The resulting national and regional infant death rates are reflected in the last two columns 
of Table 4-9 and are the ones used in the life table calculation for the corresponding nation and regions for 
1980.
The 1980 provincial infant death rates are obtained by referring to the same West model life tables. The 
mortality level related to the female and male infant death rate for a particular province is determined on 
the basis of the infant death rate of the region it belongs to and its rank in the index-of-development scale 
(Chapter 2)5. Arbitrarily, among those provinces constituting a particular region, those that are high in the 
indcx-of-devclopment scale are assigned lower infant death rates than their regional average. 
Correspondingly, those that are low in the indcx-of-development scale are given higher infant death rates 
than the regional value. It must be noted here that adding different values, that is, model mortality level and 
index of development, is open to contention. However, the basic rationale is to consider the provincial 
differences in mortality which may be reflected in the variations in the index-of-development scale, which 
provides the range of values required.
The manner of determining the 1980 provincial infant death rates is illustrated using the provinces of 
Cagayan Valley (Table 4-11). The chosen regional male infant death rate is 0.08735 (Table 4-9). Batanes, 
Isabela and Nueva Vizcaya are high in the indcx-of-developmcnt scale; therefore, their infant death rates 
should be lower than the regional average. The rest should portray values below the average. The West 
mortality level for these provinces should also correspond accordingly. For those in the high index of 
development scale, Batanes, Isabela and Nueva Vizcaya, the index values are simply added to the West 
mortality level average. Thus for Isabela, the mortality level is 17.34+0.08=17.42 and the corresponding 
male infant death rate is 0.08629 by interpolation. For those low in the index of development, the index 
values are simply subtracted from the West mortality regional level. Hence, for Kalinga Apayao, the West 
mortality level is 17.34-1.10=16.24 and the corresponding male infant death rate is 0.10229.
In relation to the derivation of the 1975 infant death rate, two national demographic surveys - the 1973
5There are various ways o f arriving at the mortality levels of the West model life tables to obtain the 1980 provincial infant death 
rates. (One way is simply to assign lower model mortality levels to those less developed provinces and higher model mortality levels 
to the more developed provinces with the regional average as the basis.) Theoretically, the more economically developed the 
province, the lower its mortality. One can just arbitrarily set a range of -2 to +2 from which values can be assigned to a given 
province to determine its corresponding West mortality level relative to the implied West mortality level for the region as a whole. 
The values of the index of development, constructed from the original socioeconomic and health-related variables (i.e. not 
log-transformed based on dividing the standardized z-scorcs by the total number of cases (see Appendix 2.4, Table A2.4.1) show 
reasonable differentials by province and provide values in the range of -2 and +2. These values are therefore taken to derive the 
implied West mortality level for the provinces in question.
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Table 4-11: Illustrative examples of the way in which provincial 
infant death rates are derived, Cagayan Valley
Province West Index of
mortality level development
Chosen male infant 
death rate
Batanes 18.03 0.69 0.07827
Cagayan 17.31 -0.03 0.08774
Ifugao 16.24 -1.10 0.10229
Isabela 17.42 0.08 0.08629
Kalinga Apayao 16.83 -0.51 0.09417
Nueva Vizcaya 17.48 0.14 0.08550
Quirino 17.20 -0.14 0.08919
Cagayan Valley 17.34 0.08735
NDS and 1978 Republic of the Philippines Fertility Survey (RPFS) - were undertaken. The former allows 
indirect estimation of childhood mortality at the regional level owing to its sampling design. However, the 
resulting childhood estimates refer on the average to ages 2 to 14 years (1959-1971) before 1973 and 
therefore cannot be a source for the 1975 needed figures. Owing to its sampling design, the RPFS does not 
allow regional estimation; therefore it is not also a potential source for the required 1975 rates. Given these 
constraints, the strategy adopted in this thesis to arrive at the needed 1975 infant death rates is to take the 
arithmetic average between the 1970 and 1980 infant death rates. The socioeconomic criterion wherein the 
less developed areas are likely to have higher infant death rates than the more developed ones is 
maintained. The only limitation is the declining trend enforced in the data. Encouragingly, the resulting 
1975 national male infant death rate of 0.08443 compares well with the corresponding value of 0.08649 
used by Rieger et al. (1981); this gives some credence to the 1975 infant death rates used in this thesis.
For the 1960 national infant death rates, the 1960 values of Flieger et al. (1981) are adopted. The 
regional figures are simply obtained using the 1970 estimates as a basis. For instance, in the illustration 
below using the Docos Region as example (Table 4-12), the 1970 regional infant death rate of 0.09344 
estimated by Flieger et al. (1981) corresponds to West mortality level 16.88. In line with the established 
mortality decline since 1960, the most reasonable 1960 regional figure is 0.10559 which corresponds to 
West mortality level 16. The provincial infant death rates are derived by carefully assessing the 1970 
differential level together with the economic standing of a given province assuming that the 1980 
provincial variation in index of development held true in 1960. Turning again to our illustrative examples, 
Pangasinan has the lowest male infant death rate in 1970. To maintain its status in 1960, the most 
acceptable value is 0.09183, which corresponds to level 17. Ilocos Norte, which is higher in the index of
128
development but also has a higher male infant death rate than Pangasinan, should have a higher 1960 infant 
death rate than Pangasinan. The most reasonable figure is the regional value. Such considerations 
predominate in the choice of the infant death rates for the other provinces in the illustrative examples and 
all the remaining provinces.
Table 4-12: Illustrative examples in the derivation of 1960
regional and provincial infant death rates, male, Ilocos Region
P r o v i n c e  I n d e x  of
D e v e l o p m e n t
W e s t  m o r t a l i t y  level M a l e  infant d e a t h  rate
1970 1960 1970 1960
A b r a -0.14 15.0 0.11780 0.12034
Ilocos N o r t e 0.77 16.0 0.09158 0.10559
Ilocos Sur 0.50 15.9 0.09335 0.10706
La U n i o n 0.62 16.2 0.10039 0.10311
M t . P r o v i n c e -0.72 11.0 0.15657 0.19396
P a n g a s i n a n 0.61 17.0 0.07992 0.09183
Ilocos - 16.88 16.0 0.09344 0.10559
4.6. Method of life table calculation and plausibility assessment
The United Nations (1988) MORTPAK-Lite Software Package for Mortality Measurement: Interactive 
Software for the IBM-PC and Compatibles is used in the generation of the life tables. The procedure 
LIFTB of this software (United Nations, 1988:83)
is based on a method developed by Greville (1983). To complete the life table the nq  ^ values are 
interpolated until no survivors remain, by fitting a Makeham function through the last six nqx/( 1 ~nqx) values 
available (United Nations, 1982:31).
These life tables are found in Appendix 4.2, Volume 2 of this thesis.
Two approaches are used in assessing the plausibility of these life tables. One is an examination of the 
resulting expectation of life at age 20 O ^ q). The assessment criterion was that this value should not 
decrease over time. It may increase or stabilize depending on the mortality situation. It increases with 
substantial improvement in survival; it remains constant with unchanging mortality or slackening mortality 
decline. Any deviation from such patterns are indications of implausible values, which would imply that 
the life tables constructed are not reliable. Table 4-13 records the values of °c^ß for all areas and periods in 
question. A close examination of the values yields no indication of such deviations from the above 
assessment criterion that would lead one to doubt the plausibility of the life tables generated.
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Table 4-13: Life expectancies at age 20 by region, 
province, sex and year, Philippines
Sex/Year
Region/ --------------------------------------------
province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Philippines 47.3 47.5 47.1 47.8 52.5 50.7 50.7 50.1
Nat. Capital 
Region 48.3
b
47.6
b
46.6
b
46.8 53.7
b
52.2
b
51.8
b
51.7
Ilocos 49.0 48.4 47.4 46.9 53.7 52.3 51.8 51.6
Abra 49.2 48.1 47.9 47.9 51.2 49.1 47.7 47.0
Benguet 45.0 44.2 43.8 - 49.8 48.0 47.8 -
Ilocos
Norte 49.9 49.5 48.5 48.9 55.1 53.7 53.4 53.2
Ilocos Sur 49.4 48.6 48.4 48.3 55.2 53.6 53.3 53.4
La Union 49.4 48.9 47.8 47.9 55.0 54.2 53.4 52.3
Mountain
Province 43.9 41.6 40.8 39.6 48.1 47.2 47.2 47.2
Pangasinan 49.6 48.4 47.0 46.8 52.3 51.1 50.4 49.2
Cagayan
Valley 46.3 44.6 43.9 42.6 51.5 49.4 49.4 47.6
Batanes 51.6 49.5 48.4 48.4 54.0 53.8 53.7 53.7
Cagayan 45.4 44.6 43.7 42.1 51.4 49.3 49.0 47.4
Ifugao 41.1 39.5 38.3 - 45.7 45.3 44.9 -
Isabela 47.1 46.2 45.6 45.1 51.7 50.5 50.0 48.9
Kalinga
Apayao 44.2 43.5 42.5 - 48.9 47.5 46.8 -
Nueva
Vizcaya 48.1 47.6 47.1 46.3 50.6 49.6 48.7 46.6
Quirino 47.4 46.3 - - 50.6 49.0 - -
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Table 4-13: Life Expectancies at age 20 by region, province,
sex and year Philippines (continuation)
Sex/Year
Region/ -----------------------------------------
province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Central
Luzon 49.7 49.7 49.5 49.3 54.1 53.2 52.5 50.6
Bataan 48.1 47.3 46.8 46.6 52.6 51.4 49.4 48.0
Bulacan 49.7 49.4 48.7 48.0 55.4 54.0 52.5 50.0
Nueva Ecija48.8 47.6 46.8 46.4 52.4 51.2 50.9 49.4
Pampanga 51.0 50.4 49.5 49.1 55.1 53.0 52.7 51.7
Tarlac 48.6 47.6 46.4 46.3 53.0 51.9 51.2 49.8
Zambales 48.8 48.4 47.6 47.1 54.3 53.4 52.8 51.3
Southern
Tagalog 47.5 46.8 46.0 46.7 54.3 52.0 51.2 49.1
Aurora 47.3 - - - 50.1 - - -
Batangaa 50.2 49.3 48.6 48.2 56.4 54.2 50.5 50.6
Cavite 49.1 48.4 46.6 46.0 56.0 54.4 53.0 51.2
Laguna 47.7 47.6 47.0 47.2 54.1 51.7 50.9 50.4
Marinduque 45.9 43.4 41.8 40.4 49.4 48.2 46.8 45.4
Occidental
Mindoro 46.2 45.3 44.8 44.0 49.2 48.1 47.8 47.3
Oriental
Mindoro 45.8 44.9 43.2 43.1 49.8 47.1 46.2 45.7
Palawan 44.2 39.8 38.0 37.5 47.9 46.2 45.7 45.3
Quezon 47.3 47.2 45.4 45.2 52.7 51.4 49.4 47.4
Rizal 51.5 46.5 45.1 45.2 56.5 52.4 51.2 50.0
Romblon 43.7 43.0 41.9 41.6 48.4 47.5 55.8 45.6
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Table 4-13: Life expectancies at age 20 by region, province,
sex and year, Philippines (continuation)
Sex/Year
province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Bicol 46.4 46.4 44.9 44.6 51.2 49.1 49.2 49.4
Albay 46.0 45.5 44.9 44.6 51.5 50.6 50.7 50.0
C amarines 
Norte 43.3 43.4 42.9 39.6 50.2 47.5 46.8 44.7
Camarines
Sur 45.1 44.4 44.3 44.2 50.8 49.3 48.5 48.3
Catanduanes48.7 48.4 46.9 45.6 52.3 50.2 49.7 49.4
Masbate 46.1 45.4 45.3 42.7 49.3 48.7 47.8 46.6
Sorsogon 44.8 44.2 43.2 42.8 50.1 49.4 48.9 48.0
Western
Visayas 46.6 46.9 45.8 45.7 52.9 51.5 51.2 50.7
Aklan 46.7 45.7 45.1 44.5 53.3 51.6 50.7 47.9
Antique 47.2 46.7 45.9 45.9 48.8 47.4 47.3 47.0
Capiz 46.5 44.4 44.0 43.7 53.0 51.0 50.0 48.4
Iloilo 48.5 47.3 46.3 46.0 55.7 54.3 53.5 52.1
Negros
Occidental 45.2 44.4 44.0 44.0 51.6 49.8 49.2 49.2
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Table 4-13: Life expectancies at 20 by region, province,
sex and year, Philippines (continuation)
Sex/Year
Region/ --------------------------------------------
province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Central
Visayas 48.9 47.6 46.6 46.6 53.2 50.0 49.9 49.9
Bohol 48.5 48.2 47.5 47.5 51.7 50.3 49.8 49.7
Cebu 48.5 47.1 46.3 46.1 52.6 50.0 49.5 49.0
Negros
Oriental 46.6 46.3 46.0 46.0 49.2 48.7 48.6 48.6
Siquijor 43.3 42.9 - - 48.8 47.3 - -
Eastern
Visayas 44.8 44.6 43.7 43.7 49.8 47.2 46.5 46.2
Leyte 42.4 41.8 40.9 47.2 48.6 44.9 44.8
c
47.7
Southern
Leyte 48.7 48.0 47.6 - 51.5 50.1 48.9 -
Eastern
Samar 46.5 46.3 46.1 50.5 50.6 49.3 48.8
d
50.3
Northern
Samar 44.9 44.1 43.5 - 46.8 46.0 45.6 -
Western
Samar 45.0 44.1 43.7 - 48.3 46.1 44.8 -
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Table 4-13: Life expectancies at age 20 by region, province,
sex and year, Philipppines (continuation)
Sex/Year
Region/ ------------------------------------------
province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Western
Mindanao 43.6 42.4 42.1 42.1 50.6 48.9 48.3 48.4
Basilan 41.6 40.8 - - 51.1 49.6 - -
Sulu 41.3 40.5 39.8 39.6 42.1 41.5 41.2 41.2
Tawi-Tawi 47.2 46.4 - - 53.0 50.2 - -
Zamboanga
del Norte 47.9 46.6 46.0 45.6 52.2 50.0 49.2 47.7
Zamboanga <
del Sur 43.3 41.9 41.8 48.7 49.1 46.7 46.3 51.7
Northern
Mindanao 45.1 44.5 44.3 44.2 51.0 47.6 47.7 47.2
Agusan del 
Norte 43.7 41.9 41.0 42.4 48.4 45.1 43.8
f
44.2
Agusan del
Sur 42.9 41.6 40.3 — 47.3 45.6 44.7 -
Bukidnon 43.6 43.3 43.0 42.9 47.3 46.3 45.7 45.0
Camiguin 47.7 45.3 44.7 - 52.4 49.0 48.0 -
Mi s amis
Occidental 45.9 44.0 43.4 42.1 50.3 47.5 46.7 44.3
Misamis
Oriental 45.7 44.7 43.6 43.6 50.8 48.1 48.1 48.1
Surigao 
del Norte 44.4 44.3 44.3 46.7 46.9 46.3 46.4
g50.2
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Table 4-13: Life expectancies at age 20 by region, province,
sex and year Philippines (continuation)
Sex/Year
Region/ -----------------------------------------
province Male Female
1980 1975 1970 1960 1980 1975 1970 1960
Southern
Mindanao 44.7 43.1 42.6
h
47.4 50.4 48.8 48.6
h
49.2
Davao del 
Norte 43.3 42.8 42.2 50.1 47.1 47.1
Davao del 
Sur 44.3 43.3 42.9 42.7 50.1 48.5 48.1 46.7
Davao
Oriental 43.7 42.0 41.8 46.1 43.2 42.6 _
South
Cotabato 45.2 44.3 43.7
h
49.4 51.9 50.0 48.7
h
52.8
Surigao 
del Sur 45.8 44.6 42.6 - 49.4 47.3 46.2 -
Central
Mindanao 44.6 43.6 43.4 43.7 49.7 49.5 49.1 48.1
Lanao del 
Norte 45.2 44.9 44.5 44.2 51.1 51.0 50.9 50.2
Lanao del 
Sur 44.3 43.6 43.4 43.2 46.1 44.4 43.9 43.2
Maguin-
danao 42.6 40.4 50.1 46.8 _
North
Cotabato 43.8 42.7 40.6 49.9 46.6 44.5 —
Sultan
Kudarat 46.8 46.7 50.6 49.9 _
a
See Appendix 2.3 for explanations of provincial changes. 
b
Refers to Manila city only; the other municipalities are included 
in Rizal as there is no way to separate them with the single- year 
age distribution, 
c
Includes Southern Leyte, hence incomparable with other years, 
d
Includes all Samar provinces, hence incomparable with other years, 
e
Includes Basilan, hence incomparable with other years, 
f
Includes Agusan del Sur, hence incomparable with other years.
gIncludes Surigao del Norte, hence incomparable with the other years, 
h
Includes North Cotabato, hence incomparable with the other years.
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The second criterion of assessment is a comparison of the national expectation of life at birth (°e0)6 from 
the life tables of this study with those estimated independently as shown in Table 4-14. The estimates 
which are strictly comparable because they are based on constructed life tables, are those from this study, 
Engracia (1974), Flieger et al. (1981), United Nations (1982b, 1986), Concepcion and Cabigon (1984) and 
Cabigon (1985b). All except Cabigon (1985b) corrected the registered deaths. The estimate of Cabigon 
(1985b) resulted from linking childhood survivorship probabilities with conditional adult survivorship 
probabilities based on the 1983 NDS. The rest are derived either from the use of model life tables, mainly 
the West model as implied by the estimated childhood mortality based on surveys, or from other data 
sources.
It is striking that although the estimates are not in complete agreement, the difference does not exceed 
Five points. Nonetheless, the estimates based on constructed life tables for the four periods on a uniform 
basis are superior to the estimates put together from different investigations, using varying methods. The 
difference in procedures used and measurement errors are taken into account when estimates are based on 
life tables generated uniformly. For 1980, the difference in the estimates in this study and those from 
Concepcion and Cabigon (1984) is due to the difference in the technique used to correct the registered 
deaths. This study mainly used the Gray technique while Concepcion and Cabigon (1984) used the Preston 
and Coale technique, using a rate of growth of 0.0268 estimated from the censuses (see Chapter 3). 
Interestingly, despite the difference in techniques, the Gray and Preston and Coale techniques produce the 
same level for males, indicating the robustness of the lauer for its population stability assumption. This 
further reinforces our confidence in the shift between these two techniques in the choice of the most 
reasonable estimate of the level of completeness of death registration (Chapter 3). Equally interesting is the 
close agreement of the male expectation of life at birth between the life table based on corrected deaths and 
that based on linking childhood survivorship probabilities with conditional adult survivorship probabilities 
using the 1983 NDS.
For 1975, there is a very close correspondence between the estimates of this study and those of the United 
Nations (1986); for 1970, a small difference is seen between these estimates. This is due to the application 
of the same Preston and Coale method, but using different values of the rate of growth, in adjusting deaths 
for underregistration. Rieger et al.'s (1981) estimates are in the lower bound in all years in question, 
owing possibly to the use of the Brass growth balance method to correct the registered deaths. As pointed 
out in Chapter 3, this technique is sensitive to strong violation of the population stability assumption unlike 
the Preston and Coale technique. The estimates of this study are in the upper bound when other 
independent estimates are considered with the exception of the United Nations’ estimates. It is also 
encouraging to note that the estimates inferred from the West model mortality pattern, such as the estimates 
of Smith et al. (1975) and Zablan (1975), are not markedly different from the the estimates of this study.
6Defined in Chapter 6, Section 6.1.
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Taking all of the above considerations, there is reason to believe that the life tables in this study will serve 
as a useful mortality data base in Philippine population research. It is then possible to reconstruct mortality 
trends since 1960 and to examine in greater detail the relationships between mortality and economic 
development using the socioeconomic and health-related data in Chapter 2. This chapter has signalled the 
possibility of attaining most of the objectives of this study set out in Chapter 1.
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Table 4-14: Comparison of ihe expectation of life at birth 
from various sources, Philippines
Period/Source
Male
Sex
Female
a
Both Sexes
1980
This study 59.7 65.6 62.6
Concepcion and Cabigon (1984) 59.5 64.3 61.8
Cabigon (1985b) 60.9 63.4 62.1
1975
This study 58.6 62.5 60.5
United Nations (1986) 58.3 62.6 60.4
Flieger etal. (1981) 
b
56.9 61.8 59.3
Smith etal. (1975) 
b
— — 59.6
Zablan(1975) - - 60.6
1970
This study 57.3 61.5 59.3
United Nations (1982b) 58.7 64.0 61.3
Flieger etal. (1981) 54.2 57.5 55.8
Engracia (1974) c - - 58.0
Osteria and Baltazar (1976) - - 61.9
Zablan (1975) - - 59.6
1960
This study 55.0 58.8 56.9
Flieger etal. (1981) 51.0 54.5 52.7
Smith etal. (1975) 
Osteria and d
52.8
Baltazar (1976) - - 58.0
Zablan (1975) 52.8
a
Calculated from the formula:
°e0(both sexes)={ [°e0 (male)*1.05]+°e0(female)}/2.05 
for the estimates of this study, Concepcion and 
Cabigon (1984), Cabigon (1985b), United Nations 
(1982b, 1986) and Flieger etal. (1981). 
b
Around 1973 
c
Around 1971 
d
Around 1961
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Chapter 5
Comparison of Philippine Life Tables with Model Life Tables
5.1. Introduction
It is of interest to compare the newly constructed life tables with model life tables, to examine whether 
the Philippine pattern of mortality differs from that of a model life table. Recall that for 1960 and 1980 life 
tables, the West model was used in deriving the infant death rates, as one of the criteria. It may be 
worthwhile checking whether the resulting age-pattern of mortality at ages above one year and over for the 
1960 and 1980 life tables conforms well with the West model pattern at the same adult ages. Moreover, it 
is useful to test whether there are other model life tables that represent Philippine mortality better than the 
West model. Moreover, it is advantageous to discern which model life tables fit best the constructed 1970 
and 1975 life tables, their construction of which no reference to any model life table was made. Results of 
such comparison will provide a stronger basis of the model that represents Philippine mortality. If none of 
the existing model life tables shows a close agreement with the observed Philippine life tables, then it 
would be worthwhile constructing specific Philippine model life tables. If there is a close fit between the 
observed life tables with an existing model pattern then that pattern is recommended for use as an 
appropriate representation of Philippine mortality.
The massive task of generating life tables from defective data as Chapters 3 and 4 have demonstrated, 
requires some cost, enormous time and effort, demographic skill and expertise. There are instances 
wherein such a production of life tables cannot readily meet demands for mortality indicators. For 
example, planners require immediate mortality indicators in their plan preparations as well as indicators of 
failures or successes of the plans or programs implemented. A recourse to model life tables is one of the 
alternatives. With national demographic surveys undertaken every five years in the Philippines and indirect 
techniques of estimating infant and childhood mortality, using maternity histories of these surveys, and 
necessitating model life tables, the need for model life tables for the Philippines is very well indicated. 
Therefore, it is worth examining which model pattern best represents Philippine mortality.
This chapter starts with a discussion of model life tables, then deals with the reason behind the choice of 
only two model life tables with which the constructed life tables in this study are compared. The 
methodology used in the comparison is the subject of Section 5.4. The last section (5.5) presents the
results.
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5.2. Model life tables 
5.2.1. Definition
Model life tables are summary descriptions of mortality patterns or mortality experiences throughout life 
of several kinds of population. They are based on relating mortality risks of actual populations observed at 
other ages or to risks observed in other populations at similar ages (United Nations, 1983:12). Their 
construction has followed one of three approaches: (1) regression of probabilities of dying on one or more 
independent variables; (2) use of model diagrams of mortality; and (3) use of the results from analysis of 
principal components of observed mortality patterns.
The first approach is exemplified by the model life tables published by the United Nations (1955), Coale 
and Demeny (1966), Ledermann (1969) and the Organization for Economic Cooperation and Development 
or Clairin et al. (1980). The last two of these make explicit use in presentation of the regressions used in 
their construction, while the former two do not; such differences in presentation have important 
implications for the way in which the tables can be used. These model life tables made use of actual 
mortality experiences of several populations. The second approach is based on a model of mortality 
according to age, and the life tables are constructed from a standard. The Brass logit life table system 
(1975) is an example. The third approach based on the analysis of principal components of mortality is 
utilized in the production of the earlier set of the Ledermann model life tables (Ledermann and Breas, 
1959), the Bourgeois-Pichat model life tables (1963) and the later set of the United Nations model life 
tables (1982b).
52 .2. United Nations first set of model life tables
The United Nations (1956) under the leadership of V.G. Valaoras, constructed model life tables based on 
158 life tables mainly from developed countries with populations of European origin. The correlation 
between life table death rates (qx) for pairs of adjacent age groups was established in the form of a 
parabolic regression equation. Thus, all the values of the probability of dying at age x (qx) consistent with 
any one qx value can be computed. In doing so, a sequence of 40 different values of q0, 40 model life 
tables, ranging from very high to very low mortality, was established. The calculation was first carried out 
using life-table functions of both sexes combined. Then the qx values for each sex were computed on the 
basis of observed correlations between given levels of mortality and sex differences in the life table death 
rates according to age. The major criticisms levelled against this set of model life tables as summarized by 
Clairin et al. (1980:17) are: (1) the basic data come mainly from European countries or countries of 
European origin; (2) the chain construction of quotients provides a biased statistical estimate of mortality; 
according to the original critics (Gabriel and Ronen, 1958) the United Nations scheme tends to
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underestimate mortality;1 (3) some of the selected life tables have been smoothed by analytical or graphical 
methods; (4) the tables present a single average pattern of mortality: one specific independent variable 
corresponds to a single value for nqx; and (5) deriving the separate-sexes tables from the both-sexes tables 
is in theory unsatisfactory because differential mortality according to sex is not dependent on the mortality 
of both sexes.
5.2.3. Ledermann and Breas model life tables
As briefly discussed by Clairin and Conde (1986: 212-214), Ledermann and Breas (1959) constructed 
model life tables by using an analysis of three components of the life tables used in constructing the United 
Nations first set of model life tables. They concluded that their first component explains 77 per cent of the 
dispersion of the probabilities of death, represents best the mortality at ages 5 to 35 years, resembles an 
average life table very close to the first United Nations tables and reflects very general health conditions; 
their second component explains 10 per cent of the dispersion of the death probabilities at all ages, but at 
ages 40 and over, explains 26 per cent for males and 13 per cent for females, and represents variations of 
mortality at different ages, affecting the dispersion markedly at adult ages for males and both young and 
old ages for females, perceptibly at ages 1 to 10 years and non-influentially at ages 20-39 years; and their 
third component explains 6.5 per cent of the dispersion of death probabilities of all ages, and affects 
females more than males at all ages, perceptibly at ages below five and beyond 60. The authors noted that 
their components yield a still insufficiently accurate estimate of the death probabilities of the tables, 
indicating the need for two additional components to represent variations at ages 0 and at 25 years and 
over. Since their data base was also the first United Nations data base, the same criticism holds: that it does 
not necessarily represent the mortality experience of developing countries, where model life tables are 
necessary owing to the unavailability of data.
5.2.4. Coale and Demeny regional model life tables
With the desire to take into account the effect of differential mortality patterns by sex, and to experiment 
with stable population estimates, Coale and Demeny (1966) constructed an influential set of model life 
tables still widely used. These models were based on a set of 193 life tables for males and females 
representing four distinct age patterns of mortality termed the East, North, South and West families. Two 
linear regressions (logarithmic and non-logarithmic) by sex with life expectancy at age 10 (e10) as the 
independent variable are used to calculate mortality rates for every age group. The mortality pattern 
exhibited by the East model is relatively high mortality rates in infancy and increasingly high rates over age
G abriel and Ronen (1958: 168) demonstrated that the United Nations model life tables tend to overestimate °Cq, i.e. underestimate 
mortality when they compared the United Nations model life table estimates with their life tables based on least squares regression. 
They argued that life tables based on least squares mortality rate estimates are suggested solutions to the limitations o f the United 
Nations model life tables.
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50 years . This family of life tables is based on life tables from Germany, Austria, Poland, Czechoslovakia 
and North and Central Italy. The North family is characterized by a pattern of relatively low infant and 
adult mortality. It is based on life tables from Sweden, Norway, and Iceland. Relatively high mortality 
under age 5, relatively low mortality from about age 40 to 60 and relatively high mortality over age 65 are 
depicted in the South model. This family is based on life tables from Spain, Portugal, Italy and Sicily. The 
West model does not show a systematic pattern of mortality; it is a residual category. Countries with life 
tables on which this family is based are Australia, Belgium, Canada, Denmark, England and Wales, 
Estonia, Finland, France, Iceland, Israel, Japan, Latvia, Luxembourg, Netherlands, New Zealand, Northern 
Ireland, Scotland, Sweden, Taiwan, Union of South Africa and the United States. Presentation of these 
tables, like those of the United Nations, is in the form of separate tables by sex for levels of mortality 
ranging from 1 to 24.
Weaknesses of these models, as summarized by Clairin et al. (1980: 18-19), are: (1) they, also, reflect 
mainly the history of European populations - Asia, Africa and Latin America are poorly represented; (2) 
they are largely inflexible since all regressions are based on a single independent variable (e10) in each 
family; and (3) they lead to a slight error of estimation if quotients are evaluated by using a variable other 
than e10, a measure not usually available.
5.2.5. Bourgeois-Pichat model life tables
Bourgeois-Pichat (1963) derived a system of model life tables by further extending the work of 
Ledermann and Breas (1959). He introduced simplifications to the main component analysis approach. He 
identified two additional components in response to the suggestions of Ledcrmann and Breas (1959). His 
five components represent age patterns of mortality differently at various ages: the first, overall ages, the 
second, adult ages 25 years and over, the third, old ages like the Ledermann-Breas third component, the 
fourth, ages 0 to 10 years, 60 years and over, and the fifth, ages 5 to 69 years, male, aimed at describing sex 
differential mortality. Despite the fact that his approach is more flexible than the United Nations and 
Coale-Demeny models, his life tables are difficult to use and also are not representative of developing 
nations.
5.2.6. Brass logit system of life tables
In essence, the Brass (1975) system involves the selection of a standard life table and the set of model life 
tables is constructed based on: (1) transformation into logits of the probabilities of survival (lx) from birth 
to exact age x by the expression:
logit(l-y=0.51oge( ( l-y /lx), and
(2) linking the logit of the observed lx to the logit of the standard life table function (l*x) by the linear 
expression:
logit( 1 -1X)=A + B logil(l-l*x).
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The theoretical justification for this method is that the logit function transforms lx values into an 
approximately straight line, which can be compared with the standard to derive a description with just two 
parameters. This model requires observations of at least two lx values since there are two unknowns: A, an 
indicator of mortality level and B, an index of the ‘slope’ or structure of mortality which represents the 
change in the mortality level at older ages relative to the level at the standard. For example, if B equals 
one, and A is positive, the mortality level is higher than that of the standard. The higher the value of B to 
one, the higher the level of mortality at advanced ages in relation to the level at the young ages. Brass 
developed two standards (both sexes combined) - a general standard based on the United Nations tables and 
one based on tropical African mortality experience.
The Brass logit system is widely used because it is simple to calculate owing to its simple mathematical 
form. By fixing the value of B at one, the system becomes a one-parameter system of model life tables and 
estimation of the logit equation is straightforward. By selecting an adequate standard, application of the 
one-parameter system of equation readily generates model life tables. Brass (1988:8) has established that 
his logit model with one parameter gives a good representation for 1957 to 1978 mortality in China. Hill 
and Trussed (1977) noted that the logit system, using the Brass general standard, has been frequently used 
for simulation and fitting purposes. The United Nations (1983:18) pointed out that4... the logit system is 
particularly appropriate for projecting mortality’. If the past and current mortality schedules of a 
population are known, trends in A and B parameters can be determined by using the logit model life-table 
system to fit each mortality schedule, and with some caution these trends can be projected to generate 
estimates of future mortality.
Although the Brass system is flexible, the following comments as summarized by Clairin et al. 
(1980:21-22) are worth citing: (1) the choice of the standard is not always easy - sole reliance on the 
general and African standards should be avoided; (2) the two parameters (A and B) used may not account 
for the diversity of possible situations; (3) it will be well to define separate standard for each sex to account 
for sex mortality differentials; (4) the logit transformation is but one of several possible transformations; (5) 
in certain instances, the mere linear adjustment proposed by Brass proves inadequate; in some cases, a 
second-degree or even a third-degree polynomial is needed; and (6) the system requires at least two pieces 
of information, childhood mortality and adult mortality, the lauer being often unavailable. Zaba (1979) and 
Ewbank et al. (1983) extended the two-parameter system into a four-parameter system which is less subject
to these criticisms.
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52.1. Ledermann second set of life tables
To overcome the limitations of the Coale-Demeny model life tables, Lcdermann (1969) constructed life 
tables based on his earlier work with Breas. He adopted seven single entries: mean length of life, 
probability of death 5qQ, jC ,^ 15qQ, 20930» 20Q45 and mortality rates beyond age 50. He used the 154 tables, 
that he and Breas had earlier utilized, in the calculation of linear regressions using logarithms of the 
quotients. Despite their advantages and flexibility, the Ledermann tables can be criticized on the grounds 
that the base data essentially cover European mortality. In addition, most of the models are based on 
regressions for both sexes combined and it is sometimes impossible to estimate from these tables a male 
life expectancy which exceeds the female average as the procedure fixes the mortality structure according 
to sex.
5.2.8. Organization for Economic Cooperation and Development model life tables
The Organization for Economic Cooperation and Development or the Clairin et al. (1980) generated 
model life tables for developing countries using data from the developing countries themselves. These 
model life tables are calculated from the mortality rates by age and sex and from multiple entries 
(parameters calculated by a cumulative process or estimated from observations) specially adapted to the 
needs of the developing countries. They are based on 95 life tables divided into four regions termed Region 
A, Region B, Region C and Region D. Region A is characterized by relatively high infant mortality and 
relatively very high mortality between ages 1 and 9 which gradually decreases up to age 24, and relatively 
low mortality at the older ages. The countries or sub-areas and years of data base that belong to this region 
are: for Africa, Algeria (Residents, Greater, 1976/67, urban, 1966), Senegal (1963/65), Rural Tanzania 
(1967) and Tunisia (1966,1965/67); for Asia, Jordan East Bank (1960/62,1975), Jordan (1961/62), Kuwait 
(1970), Philippines (1958/61, 1969/71), Sri Lanka (1951/54) and Thailand (1959/61); for Latin America, 
Belize (1969/71), Costa Rica (1962/64), El Salvador (1949/51), Guatemala (1963/65), Panama (1959/62, 
1969/71), Paraguay (1971/73) and Peru (1960/62). Region B features a pattern of relatively low infant 
mortality, very low relative mortality from age 1 to age 15 and relatively high mortality among the older 
age groups. Countries or sub-areas and years of data base falling into this region include: for Africa, 
Mauritius (1951/53) and Reunion (1966/69); for Asia, Malaysia (West, West Rural, West Urban, Sabah, 
1969/71), Singapore (1956/58, 1969/71) and Taiwan (1939/42, 1955/57, 1970/71); for Latin America, 
French Guiana (1960/63), Guyana (1959/61), Surinam (1950/51), and Trinidad and Tobago (1945/47, 
1950/61). Region C has a relatively high infant mortality, fairly low mortality from age 1 to 9, relatively 
high mortality from age 25 to 40, with this high mortality persisting but tending towards the average. 
Countries or sub-areas and data base years constituting this region are: for Africa, Cameroon (1965) and 
Mauritius (1961/73, 1971/73); for Asia, Kuwait (1975); and for Latin America, Argentina (1959/61), 
Barbados (1959/61, 1969/71), Chile (1929/32, 1939/42, 1951/53), Costa Rica (1972/74), El Salvador 
(1970/72), Mexico (1959/61, 1968/71), Puerto Rico (1949/51, 1959/61) and Uruguay (1962/65). Region D
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manifests no marked systematic trends. Countries or sub-areas and years of data base in this region are: for 
Africa, Guinea (1954/55), Ivory Coast (1961/62), Liberia (1971), Morocco (1972), Reunion (1960/63), 
Seychelles (1960), Tanzania (urban, 1967), Tunisia (urban, 1965/67, 1969, rural, 1969) and Upper Volta 
(1960/61); for Asia, Afghanistan (urban, rural, 1973), Bangladesh (1963, 1965, 1967), Brunei (1970/72), 
Hong Kong (1959/62), Iran (1975), Jordan East Bank (1971/73), Korea (1966/67), Pakistan (1963, 1965, 
1968), and Thailand (1965, 1969/71); for Latin America, Argentina (1970), Belize (1945/47, 1959/61), 
Colombia (1950/52,1963/65), Dominican Republic (1968/71), El Salvador (1960/62), Honduras (1960/62), 
Mexico (1938/41), Nicaragua (1939/41,1962/64) and Puerto Rico (1969/71).
These model life tables are constructed by means of linear functions using logarithm of death 
probabilities following the same principles as the Ledermann tables but using data from developing 
countries, multiple entries wherever possible and elaborated one-parameter or two-parameter or entry 
models. The parameters used in the one-entry model life tables are °qq, °elt jC ,^ gqQ, 15q15, 2o925 ^  
15q35. The parameters used in the two-entry model life tables are a combination of ^  and 15q15, jty and 
20925’ i9o “ d 15935* 59o 15q15, 5qo and 20925 and s9o and 15935’ producing thirteen networks, seven
single-entry and six two-entry. These parameters are evidently more useful than the parameters used in the 
previous model life tables.
Similar to the above model life tables, they may be criticized in the context of: (1) their being based on 
inadequate statistics: many of the source countries have deficient death registrations and the adjustments 
made for underregistration in these countries are inadequate; (2) some instances of countries being grouped 
into ‘regions’ not following geographic principles. For example, among the African countries, Tanzania 
and Tunisia fall under Regions A and D, Mauritius under Regions B and C; among the Asian countries, 
Jordan (Regions A and B), Kuwait (Regions A and C), Thailand (Regions A and D); among the Latin 
American countries, Argentina (Regions C and D)\ Belize (Regions A and D) and Costa Rica (Regions A 
and O ; and (3) the regional patterns seeming to reflect data deficiencies (for example, Region A is the 
mirror image pattern of Region B, possibly reflecting inadequate correction of underregistration).
5.2.9. United Nations second set of model life tables
In 1982, the United Nations (1982b:5-15) produced model life tables for developing countries. The 
analytical model used is a variation of classical principal components analysis. These models are based on 
a set of 36 life tables for males and females from 22 countries. They represent five patterns called the Latin 
American, Chilean, South Asian, Far Eastern and General patterns. The Latin American pattern shows 
relatively high relative mortality during the infant and childhood years, high mortality again during the 
young adult years and relatively low mortality during the older years. This pattern is based on life tables 
from Colombia, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Peru, Philippines, Sri Lanka and 
Thailand. The Chilean pattem exhibits extremely high infant mortality and is based on three Chilean life
145
tables. The South Asian pattern demonstrates relatively very high mortality rates below age 15 and very 
high rates again at the oldest ages. Countries with data on which this pattern is based are India, Iran, the 
Matlab area of Bangladesh and Tunisia. The Far Eastern pattern depicts high older-age death rates relative 
to younger-age death rates, irrespective of sex differentials, and is based on life tables from Guyana, Hong 
Kong, the Republic of Korea, Singapore and Trinidad and Tobago. The General pattern is constructed as 
an average of all the life tables.
The main criticisms of these tables are their poor representation of African countries and the small 
number of developing countries considered. The small number of inclusions was based on a desire to avoid 
correcting deficient data, but it is difficult to detect a ‘pattern’ in a tiny number of tables. For example, 
there is considerable doubt that the South Asian pattern corresponds to historical mortality experience in 
South Asia. Furthermore, the United Nations second set of model life tables does not support the use of 
entries into regression so as to calculate unobserved mortality probabilities. Instead, presentation is based 
on levels of mortality, set out as tables for each value of °t0.
5.3. Model life tables used in the comparison
Two of the above set of model life tables were compared with the newly generated empirical Philippine 
national life tables. These were the Coale-Demeny model life tables and the second set of the United 
Nations model life tables.
The Coale-Demeny West model life tables have usually been selected to represent Philippine mortality in 
Philippine mortality studies, especially in the indirect estimation of infant and child mortality. However, 
Flieger et al. (1981:30) stated that their earlier study had shown that none of the various families of the 
Coale-Demeny life tables was suitable for available Philippine data. They pointed out the need for further 
investigation of this aspect. With the observed life tables at hand, it is important to shed some light on this 
issue.
The later United Nations set of model life tables included Philippine data (1958/61, 1969/71) in their 
construction. According to these models, the Philippines belongs to the Latin American pattern. To 
discover whether this is consistent with available data is a useful exercise. If there were a close Fit between 
this model pattern or the Coale-Demeny West model pattern and Philippine data, then it would be 
unnecessary to construct specific Philippine model life tables. At the same time, of course, it is very 
important to have current life tables for the Philippines. In addition to the importance of model life tables 
for the Philippines as stated in Section 5.1, model life tables provide general descriptions or best 
approximations of existing mortality conditions. Mortality indicators obtained by combining with these 
models any available reported or plausible mortality experience may not reflect real mortality conditions 
that deviate greatly from model assumptions (Murray, 1987). On the other hand, current life life tables are
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actual and empirical descriptions of mortality of the population under consideration. Whenever their 
constructions are feasible and plausible, current life tables are preferable to model life tables.
5.4. Methodology
The United Nations (1988:65) MORTPAK-Liic COMPAR procedure compares an empirical set of age-
specific central death rates or age-specific probabilities of dying to all United Nations and Coale-Demeny
model life tables. It yields two indices of goodness of fit for age groups 0 to 10, 10 and over and 0 and
over. The lower the value of these indices, the better the fit of the empirical rates to the model. In formula
form, the first index is: 
b
XlA-MI/N.
a
where a and b indicate the lower and upper age groups being considered, nEx indicates the life expectancy 
at birth in the model which corresponds to the mortality rate in age group (x, x+n), M indicates the median of 
the nEx within the range (a,b), and N is the number of age groups within the range.
The second index of goodness of fit is the difference between the median within the age range 0 to 10 and 
the median within the age range 10 and over. Since this index reveals the same pattern as the first index, 
results of analysis based on the first index are just presented here. Furthermore, this package does not 
include a formal test of goodness of fit of these indices. The criterion to determine whether a value 
indicates a good fit rests on the investigator. If the empirical life tables and model life tables exactly match, 
the indices should be equal to zero. In real situations, such a complete match is impossible. In the present 
analysis, the arbitrary criterion is to set values of the first index less than or close to two as indications of a 
good fit. The model pattern that shows the lowest, within this criterion, is the best representative of 
Philippine mortality.
Only the male and female national and regional life tables, 1960, 1970, 1975 and 1980, are compared 
with the models. It is sufficient just to deal with these aggregations as the same pattern although not the 
level has been consistently exhibited by the provincial rates (Chapter 6). Recall also that for 1960 and 1980 
life tables, the interest is on ages above zero (West model), all ages (United Nations model). For 1970 and 
1975, the main concern is on all ages (both models) and the results of test for goodness of fit provide the 
strongest grounds for arriving at some definitive conclusions because these life tables were produced 
without any reference to model life tables like the 1960 and 1980 life tables.
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5.5. Results
Table 5-1 shows the indices of goodness of fit for age groups 0 to 10, 10 and over and 0 and over between 
the United Nations and Coale-Demeny model life tables for the national and regional areal units.
At the national level, it appears that the lowest value of the index for all age groups (first panel) 
consistently falls under the United Nations Latin American pattern for both sexes and all years under 
consideration. The fit is really very close: for instance, for males in 1980, the index is 2.1, the lowest value 
of all regions in 1980. In 1970 and 1975, the index of goodness of fit is even less than two. In addition, the 
index associated with the United Nations Latin American pattern is almost one-half of that associated with 
the Coale-Demeny West model, despite the use of the West model as one of the criteria in the derivation of 
infant death rates for 1960 and 1980. The index related to the West is consistently above two, suggesting 
that the use of this model in the derivation of the infant death rates for the empirical life tables did not 
affect the age mortality pattern at ages above zero year of the 1960 and 1980 life tables.
However, if only the childhood ages are considered (ages 0 to 10, second panel) both the United Nations 
Latin American pattern and Coale-Demeny West region fare equally well as representations of Philippine 
childhood mortality as seen in the indices associated with them being the lowest of all regions in question.
I chose the Coale-Demeny West model life table pattern in the calculation of infant death rates for 1960 and 
1980 because both it and the United Nations Latin American pattern implied plausible Philippine childhood 
mortality (Chapter 4). Again, the 1970 and 1975 life tables are indicating the same pattern of close fit as 
the 1960 and 1980 life tables with the United Nations Latin American and Coale-Demeny West patterns.
It is in the adult ages (10 and over, third panel) that the Coale-Demeny West pattern appears not to be the 
most representative, although with the female data, there is not a substantial difference in the indices from 
that of the United Nations Latin American pattern for all years in question. Even if the West pattern was 
used in the derivation of infant death rates for 1960 and 1980 life tables, the values of the index above two 
for males suggest that the adult mortality pattern of the West pattern does not represent Philippine adult 
mortality. Accordingly, the United Nations Latin American pattern stands out as the best representative of 
Philippine adult mortality. In fact, the United Nations (1967) discovered that Philippine age-misreporting 
is also of the Latin American pattern.
Why is the Philippine mortality pattem on average more akin to the Latin American pattem? Definitive 
answers to this question are very difficult to obtain owing to the lack of relevant data. This suggests the 
need to explore ethnic and cultural determinants of mortality, which is beyond the scope of this thesis. For 
example, the slightly lower longevity evident with the Ilocos Region, mostly inhabited by the Ilocanos, 
than that observed with the Central Luzon and Southern Tagalog Regions (sec Chapter 6, Table 6-6) 
despite the fact that the latter regions are economically better off (see Chapter 2, Section 2.4) is worth
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investigating. It could be that the ethnic composition and cultural traits of the Ilocanos are important in 
lengthening their lives despite their economic hardships.
However, some explanations are put forward below. It must be noted at the outset that being highly 
speculative, these explanations are subject to contention. A close look at the regional patterns reveals 
interesting features. Six regions, Ilocos, Cagayan Valley, Central Luzon, Western Visayas, Central Visayas 
and Eastern Visayas, consistently maintained the observed national patterns, both sexes, for all years and 
for all ages in question. Strikingly, for Cagayan Valley and Bicol, among females at the adult ages above 
10 years, both the Latin American and West models fit equally well with the empirical mortality pattern. 
These six regions contain populations which were under Spanish dominance for almost 400 years.
Historically, there is a parallel between the Philippines and some Latin American countries, which were 
Spanish colonies for a very long time. Although in some Latin American countries (such as Argentina, 
Chile, Costa Rica, Puerto Rico) the majority of the population is of European origin while most of the 
Philippine population are ethnic Filipinos, the Spanish influence, particularly the religious aspect, was 
absorbed thoroughly by these Filipinos as evidenced in the great majority practising or believing in the 
Catholic faith. Moreover, intermarriages between the natives and Spanish colonizers took place, giving rise 
to the Filipino mestizos (mixed-bred, Spanish and native origin) although these mestizos constitute a very 
low proportion and are in no way representative of the Philippine population.
The political subdivisions of the country into administrative units, provincias (provinces), municipios 
(municipalities) and barangays (villages) originated from the Spaniards. Most of the cultural organizations 
or behavioural attributes in these regions, both rural and urban, manifest Spanish influences, for example, 
the taking of a nap after lunch and the kinds of food, such as the champorado (sticky rice cooked with 
chocolate), lechon (roasted pig) and leche flan (sweets prepared out of egg yolks and other flavouring 
ingredients), taken by most elite and middle class Filipinos. Again, note that these classes form a minority 
of the population. Interestingly however, even the poor, constituting the majority of the population, also 
sometimes cook champorado for their breakfast. These cultural similarities may partly explain why the 
Philippines in general is more like the Latin American countries when it comes to mortality patterns.
None of the life tables created for the four Mindanao regions indicate any systematic fit with any of the 
models under consideration. Most of the comparative index values are greater than 3, in contrast to values 
of less than 2 occurring for most other regions under the Latin American, all ages, and West, childhood 
ages, models. The only exceptions are the female life tables for Southern Mindanao where some of the 
values are less than 3 under the United Nations Latin American, Chilean and General and Coale-Demeny 
East models. The lack of a clear fit of the Mindanao life tables with the models under consideration may 
be due again to ethnic, cultural or historical underpinnings, which require further inquiry. It is in these 
regions that Muslim Filipinos or Moros are situated. These people strongly resisted the Spanish rule and
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succeeded in holding fast to their own culture and religion until now. A further complication is the 
presence of Christian Filipinos who had absorbed the Spanish influence and migrated there for greener 
pastures, turning the Mindanao areas into a melting pot and causing the rise of Muslim-Christian conflict 
for many decades, which still prevails today. A mixture of mortality patterns of the Muslims and 
Christians, predominantly coming from the Ilocos and Visayan regions, may be playing a major role.
The predominance of the United Nations Latin American pattern in six regions and the lack of clear 
pattern discerned from the Mindanao regions may have created the distinct patterns displayed by the 
National Capital Region and Southern Tagalog Region life tables, which showed about equal fit with four 
models, Latin American, Chilean, General and West, for both sexes, all years and ages in question. Most 
of the populations residing in the National Capital Region and areas, close to the national capital, of the 
Southern Tagalog Region are also migrants from all the other regions. This mixed population may explain 
partly such patterns in these regions. Nonetheless, given that the national average patterns are also 
maintained by these regions, it can then be said that all regions except the four Mindanao regions depict the 
observed national patterns.
The above analysis has shown that the constructed life tables in this study are very close to the United 
Nations Latin American pattern at all ages and to both the United Nations Latin American and Coale- 
Demeny West family at childhood ages. The credibility of the analysis based on life tables generated in this 
study, particularly the 1970 and 1975 life tables, which were generated without any reference to model life 
tables, is reinforced. Given the existence of model life tables that could very well represent Philippine 
mortality, there does not appear to be a need to construct specific Philippine model life tables. However, it 
is important to re-emphasize that plausible current life tables are preferable to model life tables.
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Table 5-1: Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Dcmeny model life tables, 1960-1980
Model
Region/ -----------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year ----------------------------------  ----------------------
Latin Chilean South Far General West North East South 
American Asian East
Philippines
Age 0^ and over 
Male
1980 2.1 3.6 7.2 5.0 3.1 3.5 3.3 4.7 4.4
1975 1.5 3.6 6.4 5.4 2.9 3.3 3.3 4.4 3.9
1970 1.7 3.7 6.6 5.9 3.3 3.5 3.7 4.4 3.9
1960 2.1 4.7 5.5 6.8 4.1 4.2 4.0 4.8 3.2
Female
1980 1.4 2.9 4.2 3.6 1.8 2.3 1.8 2.9 2.7
1975 1.1 2.2 3.5 3.2 1.3 2.0 2.7 2.7 3.4
1970 1.4 2.0 3.4 3.5 1.5 2.2 3.1 2.4 3.3
1960 1.9 2.4 3.3 4.2 2.2 3.2 4.1 3.5 4.0
Age 0^ to 10 
Male
1980 0.9 4.1 1.6 1.0 1.2 1.1 1.7 2.2 3.0
1975 0.3 3.7 1.2 0.8 0.6 0.6 2.5 1.9 2.2
1970 1.0 2.7 1.1 1.5 0.7 0.6 3.6 1.2 1.2
1960 1.0 3.2 1.1 1.7 0.7 0.3 4.0 1.7 1.2
Female
1980 1.0 4.8 2.4 2.0 1.4 1.2 1.3 2.4 3.5
1975 0.4 4.3 1.8 0.9 0.4 0.5 2.2 1.9 2.6
1970 2.0 2.7 0.9 1.3 1.6 1.4 3.8 0.8 1.0
1960
Age 10 and
1.5
over
3.6 0.7 1.0 1.3 1.0 3.7 2.0 1.1
Male
1980 1.7 3.1 6.9 5.1 3.5 4.0 3.4 5.2 4.1
1975 1.4 3.0 6.6 5.1 3.2 3.6 3.5 4.8 3.7
1970 1.7 3.3 6.9 5.4 3.5 3.7 3.5 5.1 3.7
1960 1.9 3.2 6.4 5.3 3.4 3.3 3.8 4.7 3.6
Female
1980 1.3 2.0 3.9 2.8 1.7 1.9 1.7 2.8 2.4
1975 1.1 1.3 3.3 2.0 1.1 1.4 2.8 2.6 3.3
1970 1.2 1.5 3.4 2.1 1.3 1.6 2.9 2.5 3.4
1960 1.8 1.4
National Capital Region 
Age 0 and over
3.8 1.9 1.3 2.5 3.9 3.5 4.6
Male
1980 3.0 1.8 4.7 3.3 1.3 1.7 4.8 2.3 3.9
1975 2.6 2.7 4.8 4.1 2.0 2.7 5.0 3.7 4.1
1970 2.3 2.5 6.1 4.5 2.2 2.3 4.4 3.4 4.5
1960 3.0 2.2 4.9 4.1 1.8 2.7 5.2 3.5 4.8
Female
1980 1.5 2.1 2.2 2.6 1.1 1.6 2.8 2.0 2.9
1975 2.2 3.3 3.0 3.5 2.2 2.3 3.4 3.1 3.6
1970 2.1 2.7 2.8 3.1 1.6 2.3 3.9 2.6 3.4
1960 2.1 2.9 2.6 3.0 2.0 3.3 4.0 3.6 4.3
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------- ---------------------
Latin Chilean South Far General West North East South 
American Asian East
National Capital Region (continuation)
Age 0 to 10 
Male
1980 0.6 3.5 0.8 1.3 1.1 1.2 1.7 1.9 2.4
1975 2.3 5.7 2.6 2.7 2.9 2.7 2.1 3.6 3.9
1970 1.1 4.5 1.3 1.5 1.7 1.6 2.1 2.7 2.7
1960 1.1 4.5 1.7 1.4 1.6 1.5 1.8 2.7 3.0
Female
1980 1.5 4.7 2.5 2.7 2.0 1.6 1.4 2.6 3.5
1975 2.7 6.6 4.0 4.2 3.4 3.0 1.9 4.2 4.8
1970 1.2 5.0 2.1 2.6 1.9 1.7 2.0 3.0 3.2
1960
Age 10 and
1.8
over
5.6 2.9 3.2 2.4 2.2 2.1 3.5 3.8
Male
1980 2.4 1.2 3.8 3.2 1.1 1.7 5.0 2.2 3.0
1975 2.3 1.4 4.2 3.6 1.6 2.5 5.4 3.6 4.0
1970 1.5 1.8 5.4 4.3 2.2 2.3 4.4 3.4 3.4
1960 2.6 1.2 4.2 3.5 1.7 2.9 5.6 3.7 4.5
Female
1980 1.5 1.0 1.8 1.4 0.8 1.0 3.1 1.6 2.7
1975 1.9 1.8 2.7 1.9 1.5 1.7 3.8 2.5 3.4
1970 2.2 1.7 2.4 1.8 1.5 1.8 4.1 2.4 3.4
1960 2.1 1.5 2.5 1.3 1.6 2.9 4.3 3.3 4.4
Ilocos
Age 0^ and over
Male
1980 3.8 4.9 8.7 5.8 4.3 4.6 4.5 6.0 5.5
1975 3.1 4.7 7.8 6.1 4.1 4.7 4.5 5.8 4.9
1970 3.9 5.9 9.4 7.2 5.2 5.7 4.2 7.2 5.9
1960 2.5 3.6 6.4 5.9 3.6 4.6 4.1 5.6 4.1
Female
1980 3.0 4.2 6.0 5.0 3.3 3.5 2.7 3.8 3.8
1975 2.2 4.0 5.5 5.0 3.2 3.7 2.7 4.1 3.4
1970 2.4 3.8 5.3 5.3 3.4 3.8 2.8 3.9 3.1
1960
Age £ to 3
2.3
•A
3.7 4.5 5.4 3.3 3.6 3.0 3.6 3.2
Male
1980 0.5 3.6 1.3 0.5 0.6 0.5 2.1 1.6 2.5
1975 0.6 4.1 0.7 1.6 1.1 1.2 2.7 2.4 2.0
1970 0.4 3.5 1.2 0.8 0.2 0.3 2.9 1.7 1.8
1960 0.4 4.0 0.7 1.5 0.8 0.9 3.2 2.4 1.4
Female
1980 0.3 3.9 1.6 1.0 0.5 0.7 1.9 1.7 2.7
1975 0.6 4.4 1.4 1.6 1.1 1.5 2.5 2.5 2.3
1970 1.6 4.0 0.6 2.0 1.6 2.0 3.6 2.2 1.2
1960 0.8 5.0 1.6 1.9 1.4 1.6 2.7 3.2 2.2
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------- ---------------------
Latin Chilean South Far General West North East South 
American Asian East
Ilocos (continuation)
Age 10 and over 
Male
1980 3.8 4.9 8.6 6.3 5.0 5.5 5.0 6.9 5.5
1975 3.5 4.4 8.4 6.0 4.8 5.0 4.8 6.5 5.2
1970 4.4 5.9 10.2 7.3 6.1 6.4 4.4 8.3 6.4
1960 2.9 2.7 7.0 5.0 3.6 4.3 4.1 5.9 4.7
Female
1980 3.3 3.9 5.8 4.4 3.8 3.6 2.8 4.2 3.5
1975 2.5 3.4 5.9 4.1 3.4 3.5 2.3 4.4 3.6
1970 2.5 3.4 5.8 4.1 3.4 3.3 2.2 4.2 3.5
1960 2.1
Cagayan Valley 
Age 0 and over
2.5 5.1 3.5 2.5 2.6 2.3 3.4 3.3
Male
1980 3.8 4.8 9.2 6.1 4.4 5.1 4.0 6.9 6.0
1975 2.8 4.0 7.2 5.4 3.0 3.6 4.5 5.2 5.4
1970 2.9 4.3 7.2 6.2 3.6 4.0 4.3 6.0 5.6
1960 3.3 4.5 6.2 6.4 3.0 3.5 4.1 5.0 5.1
Female
1980 2.2 3.8 5.5 4.9 2.8 2.9 1.5 3.5 3.0
1975 2.0 3.0 4.9 4.1 2.2 2.8 3.3 3.4 3.7
1970 2.1 2.8 4.0 4.3 2.6 3.1 3.8 3.3 3.4
1960 2.3 2.7 5.1 4.2 2.7 3.1 3.5 4.0 4.2
Age 0 to 10
Male
1980 0.7 4.1 1.6 0.4 0.8 0.7 2.3 2.1 2.5
1975 0.5 4.3 1.4 0.8 0.8 0.9 2.5 2.3 2.3
1970 1.5 4.9 0.6 2.6 2.0 1.9 3.5 3.2 1.2
1960 2.4 6.2 3.6 1.0 2.2 3.5 1.3 4.7 3.6
Female
1980 0.2 4.1 1.6 1.1 0.5 0.8 2.4 2.0 2.5
1975 1.1 4.0 1.3 0.2 0.4 0.4 2.9 1.6 2.0
1970 2.5 3.7 0.4 2.3 2.3 2.2 4.4 2.2 0.5
1960
Age 10 and
3.1
over
3.3 CDO 2.6 2.8 2.2 4.9 2.2 0.3
Male
1980 3.8 4.7 8.8 6.4 5.1 6.0 4.3 7.7 6.2
1975 2.6 3.4 6.3 4.9 3.4 4.1 4.8 5.7 5.0
1970 2.8 3.9 6.4 5.6 3.9 4.4 4.5 6.4 5.3
1960 3.2 3.5 5.6 5.2 3.1 3.4 4.5 4.8 4.7
Female
1980 2.5 3.3 5.4 4.0 3.1 2.9 1.3 3.8 2.8
1975 2.1 2.5 4.4 3.0 2.3 2.7 3.4 3.7 3.8
1970 1.9 2.2 4.1 2.6 2.2 2.6 3.4 3.5 3.6
1960 1.9 2.3 4.8 2.9 2.4 2.9 3.2 4.3 4.2
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------  ---------------------
Latin Chilean South Far General West North East South 
American Asian East
Central Luzon
Age 0^ and over 
Male
1980 2.2 3.4 6.5 4.5 2.8 3.5 3.6 4.5 3.9
1975 1.8 3.2 5.4 5.0 2.7 3.4 3.2 4.0 3.0
1970 2.6 3.9 6.6 5.8 3.7 4.2 4.1 4.9 3.8
1960 2.6 4.2 5.0 6.1 3.8 4.4 4.5 4.8 3.3
Female
1980 1.8 3.2 4.7 3.6 2.4 2.7 1.8 3.3 2.9
1975 0.9 2.4 3.7 3.6 1.7 2.4 2.3 2.6 2.9
1970 1.9 2.7 4.7 4.2 2.6 3.2 2.9 3.4 3.2
1960 2.5 3.4 4.0 4.0 2.8 4.3 4.9 4.7 5.1
Age 0 to 10 
Male
1980 1.0 3.9 1.6 1.0 1.2 1.1 1.2 2.0 3.2
1975 0.4 3.6 0.7 1.3 0.9 1.0 2.4 2.0 2.2
1970 1.6 2.0 1.4 2.2 1.4 1.5 3.9 0.7 0.9
1960 0.8 4.1 0.4 1.9 1.3 1.4 3.3 2.5 1.4
Female
1980 1.6 4.9 2.7 2.7 2.0 1.6 1.3 2.7 3.8
1975 0.6 4.4 1.5 1.9 1.3 1.5 2.0 2.5 2.7
1970 1.6 2.6 0.7 1.1 1.4 1.5 3.5 0.9 1.3
1960
Age 10 and
1.3
over
5.3 1.7 2.3 1.8 2.1 3.1 3.4 2.3
Male
1980 2.1 2.9 6.0 4.6 3.2 4.0 4.0 5.0 3.8
1975 2.0 2.5 5.8 4.4 2.9 3.3 3.3 4.2 3.1
1970 2.7 3.8 7.2 5.4 3.9 4.2 4.1 5.4 4.1
1960 2.4 3.1 5.9 4.8 3.2 3.6 4.4 4.7 3.7
Female
1980 1.7 2.4 4.2 3.1 2.3 2.6 1.7 3.2 2.6
1975 0.9 1.5 3.6 2.4 1.6 1.7 2.0 2.5 3.0
1970 1.8 2.3 5.0 3.0 2.5 2.8 2.6 3.8 3.4
1960 2.6 
Southern Tagalog 
Age 0 and over
2.3 4.4 2.2 2.5 3.8 4.9 4.8 5.6
Male
1980 2.7 3.3 6.6 4.6 2.8 3.4 4.1 4.3 4.9
1975 3.2 2.4 5.6 3.7 2.0 3.4 5.5 4.4 5.2
1970 3.8 2.3 5.9 4.2 2.2 3.6 5.8 4.8 6.1
1960 2.0 2.7 4.8 5.1 2.1 2.7 4.3 3.7 3.9
Female
1980 2.1 3.6 5.0 4.2 2.7 3.2 2.0 3.6 2.8
1975 1.0 2.1 3.1 3.1 1.3 1.8 2.9 2.4 3.1
1970 1.6 2.2 3.3 3.0 1.6 2.2 3.5 2.5 3.7
1960 2.6 3.1 3.8 3.4 1.8 3.1 4.8 4.0 5.2
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------- ---------------------
Latin Chilean South Far General West North East South 
American Asian East
Southern Tagalog(continuation)
Age 0 to 10 
Male
1980 1.4 4.6 2.0 1.7 1.9 1.8 1.6 2.8 3.4
1975 0.5 3.7 0.5 1.5 0.9 1.2 2.7 2.1 1.9
1970 0.2 3.5 1.1 0.9 0.5 0.5 2.6 1.8 2.1
1960 0.7 4.5 1.2 1.5 1.4 1.4 2.5 2.8 2.2
Female
1980 1.1 4.6 2.3 2.3 1.7 1.4 1.5 2.5 3.4
1975 0.2 4.0 1.6 1.4 0.8 1.1 2.2 2.1 2.6
1970 0.6 3.4 1.1 0.6 0.4 0.9 2.7 1.6 2.1
1960
Age 10 and
1.0
over
5.4 2.2 2.5 1.8 1.9 2.5 3.4 2.9
Male
1980 2.4 2.6 6.2 4.6 2.9 3.7 4.6 4.7 4.6
1975 3.2 1.7 4.6 3.2 2.2 3.8 6.1 4.9 5.1
1970 3.6 1.6 5.0 3.8 2.4 3.9 6.2 4.8 5.4
1960 2.2 1.6 4.3 4.0 2.0 2.7 4.6 3.9 3.8
Female
1980 2.3 2.9 4.9 3.6 2.8 3.0 1.6 3.7 2.6
1975 1.1 1.2 2.9 1.9 1.1 1.2 3.0 2.3 3.1
1970 1.7 1.6 3.1 1.8 1.5 1.8 3.6 2.6 3.8
1960 2.9 2.1 3.6 1.8 1.7 3.2 5.2 4.1 5.4
Bicol
Age 0 and over
Male
1980 2.0 4.0 6.7 5.4 3.2 3.4 3.4 5.0 3.9
1975 2.6 4.0 6.3 5.3 2.7 2.8 3.5 3.9 3.3
1970 3.0 3.6 5.3 5.5 2.3 2.5 4.6 3.5 4.0
1960 3.4 4.2 4.4 5.9 3.0 3.2 4.8 4.4 3.8
Female
1980 2.9 4.5 5.3 4.7 3.3 3.1 2.6 4.0 2.9
1975 2.4 3.2 4.6 3.9 2.1 2.6 3.4 2.9 3.3
1970 2.1 2.8 4.1 4.2 2.2 2.6 3.3 2.2 3.0
1960 2.3
Age 0 to 10
3.2 3.3 4.8 2.7 3.2 4.2 3.0 3.3
Male
1980 2.4 6.0 3.0 2.8 3.0 2.9 2.1 4.0 4.1
1975 0.8 4.5 1.2 1.5 1.4 1.4 2.5 2.8 2.3
1970 0.8 4.7 1.7 0.6 1.0 1.4 2.3 2.7 2.4
1960 1.6 5.8 2.3 1.9 2.3 2.5 2.5 4.1 2.8
Female
1980 2.3 6.2 3.4 3.8 3.0 2.7 2.1 4.1 4.3
1975 0.3 4.5 1.7 1.6 1.0 1.2 2.4 2.6 2.5
1970 2.0 3.2 1.2 1.0 1.4 1.0 3.7 1.1 1.2
1960 1.0 4.9 1.1 1.9 1.6 1.8 3.2 3.2 1.6
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------- ---------------------
Latin Chilean South Far General West North East South 
American Asian East
Bicol(continuation)
Age 10 and over 
Male
1980 1.8 3.0 6.6 5.2 3.1 3.2 3.5 5.0 3.7
1975 2.8 3.3 6.1 4.8 3.0 3.0 3.7 4.1 3.2
1970 3.3 2.7 5.1 4.6 2.4 2.5 5.1 3.6 3.8
1960 3.6 2.8 4.1 4.2 2.4 2.7 5.2 4.2 3.9
Female
1980 3.0 3.6 5.3 4.1 3.2 2.9 2.6 3.8 2.6
1975 2.4 2.5 4.2 3.1 2.3 2.6 3.6 2.9 3.1
1970 2.1 2.3 3.9 2.9 2.2 2.3 3.1 2.4 2.8
1960 2.2
Western Visayas 
Age 0 and over
2.0 3.5 2.6 1.9 2.5 4.1 2.7 3.6
Male
1980 2.4 3.9 7.7 5.4 3.5 4.0 3.7 5.4 4.9
1975 2.4 3.8 6.9 5.6 3.5 4.2 4.0 5.5 4.8
1970 3.4 4.8 8.5 6.5 4.4 4.8 4.8 6.5 5.8
1960 3.0 4.8 8.0 6.8 4.6 5.0 4.6 6.4 5.5
Female
1980 1.3 2.8 4.2 3.8 2.1 2.8 1.9 3.2 2.9
1975 1.3 2.0 3.7 3.2 1.4 2.3 3.3 2.8 4.1
1970 1.7 2.1 4.3 3.4 2.0 3.0 3.7 3.7 4.8
1960 1.8 2.3 4.2 3.7 2.3 3.3 4.2 4.0 4.9
Age £ to 10 
Male
1980 0.9 4.2 1.6 0.9 1.1 1.1 1.9 2.3 2.8
1975 1.0 4.6 1.8 0.4 1.1 1.1 2.0 2.4 2.8
1970 0.1 3.5 1.1 1.0 0.5 0.6 2.9 2.0 1.8
1960 0.4 3.7 1.3 0.8 0.3 0.4 3.1 1.9 1.6
Female
1980 0.7 4.7 2.3 1.6 1.0 0.9 1.6 2.2 3.2
1975 0.8 4.6 2.1 1.0 0.6 0.3 2.0 1.8 2.9
1970 0.9 3.5 1.0 0.6 0.6 0.8 3.0 1.5 1.9
1960
Age 10 and
0.9
over
3.8 1.0 1.0 0.7 1.1 3.1 2.1 1.7
Male
1980 2.3 3.4 7.6 5.5 4.0 4.4 4.0 6.0 oin
1975 2.6 3.0 7.1 5.0 3.9 4.5 4.3 6.1 4.9
1970 3.6 4.4 8.8 6.3 5.1 5.7 4.9 7.5 6.1
1960 3.4 4.3 8.7 6.3 5.0 5.5 4.7 7.3 6.0
Female
1980 1.4 1.9 4.2 2.6 2.0 2.2 1.8 3.1 2.8
1975 1.4 1.0 3.4 1.8 1.2 2.0 3.5 2.8 3.9
1970 1.7 1.5 4.4 2.1 1.8 3.0 3.9 4.1 4.8
1960 2.0 1.4 4.6 1.9 2.0 3.2 4.3 4.4 5.3
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ -----------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year ----------------------------------  ---------------------
Latin Chilean South Far General West North East South 
American Asian East
Central Visayas
Age () and over 
Male
1980 2.5 4.2 7.0 5.1 3.5 4.3 3.8 5.5 4.6
1975 2.7 4.6 6.9 5.7 3.8 4.5 3.8 5.7 4.6
1970 2.7 4.7 6.6 6.1 4.1 4.9 4.2 6.0 4.3
1960 2.9 4.9 6.5 6.5 4.4 5.2 4.2 6.2 4.5
Female
1980 1.8 3.6 4.8 4.0 2.8 3.0 1.8 3.5 3.0
1975 1.6 3.5 4.5 4.3 2.6 3.2 2.0 3.5 3.1
1970 1.4 3.3 4.1 4.7 2.8 3.3 2.4 3.5 3.1
1960 1.5 3.1 3.8 4.4 2.4 3.2 3.2 3.8 4.0
Age 0 to 10 
Male
1980 1.8 5.0 2.4 1.9 2.1 1.9 1.4 2.8 3.8
1975 1.8 5.1 2.4 1.5 1.9 1.7 1.3 2.8 3.6
1970 1.5 5.2 1.8 1.9 2.1 2.1 2.4 3.4 2.8
1960 1.9 5.7 2.1 2.2 2.5 2.5 2.6 3.9 3.1
Female
1980 1.9 5.5 3.2 2.8 2.1 1.8 1.2 2.8 4.2
1975 1.8 5.8 3.2 2.4 1.9 1.4 0.9 2.8 4.0
1970 0.9 5.2 2.0 2.3 1.6 1.7 2.4 3.2 2.8
1960
Age 10 and
1.8
over
6.2 2.9 3.3 2.6 2.6 2.6 4.2 3.6
Male
1980 2.6 3.4 6.9 5.1 3.7 4.6 4.3 5.9 4.7
1975 2.8 3.7 6.9 5.4 4.0 4.7 4.1 6.1 4.6
1970 2.9 3.8 7.0 5.3 4.1 4.8 4.2 6.2 4.6
1960 2.8 3.7 7.0 5.4 4.1 4.8 4.2 6.3 4.6
Female
1980 1.8 2.7 4.7 3.4 2.7 2.7 1.7 3.4 2.6
1975 1.5 2.4 4.5 3.2 2.4 2.5 1.8 3.3 2.9
1970 1.3 2.2 4.5 3.1 2.2 2.3 2.0 3.3 3.2
1960 1.2
Eastern Visayas 
Age 0 and over
1.5 4.0 2.5 1.6 2.3 3.1 3.3 4.1
Male
1980 2.9 5.1 8.7 6.8 4.4 4.8 3.9 6.4 5.5
1975 3.0 4.8 8.4 6.6 4.1 4.5 3.7 6.5 5.1
1970 4.0 6.1 9.7 7.7 5.3 5.7 3.7 8.0 6.0
1960 4.0 6.6 9.5 8.4 5.9 6.2 3.5 8.4 6.1
Female
1980 1.3 3.2 4.7 4.7 2.6 2.8 2.0 3.4 3.3
1975 2.1 3.2 4.3 4.2 1.7 2.2 3.3 2.6 3.7
1970 1.7 3.2 5.0 4.3 2.0 2.0 2.9 3.3 4.1
1960 2.8 3.5 4.2 4.2 2.3 3.1 4.2 4.2 5.2
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------  --------------------
Latin Chilean South Far General West North East South 
American Asian East
Eastern Visayas(continuation)
Age () to 10 
Male
1980 1.2 5.0 2.1 0.7 1.3 1.7 2.0 3.0 2.8
1975 1.2 5.0 2.2 0.3 1.3 1.7 2.0 3.0 2.8
1970 1.6 5.5 2.5 1.0 1.8 2.3 1.6 3.6 3.2
1960 2.5 6.5 3.4 1.4 2.6 3.7 0.9 4.9 3.9
Female
1980 1.0 5.4 2.6 1.4 0.9 1.1 1.8 2.6 3.2
1975 1.6 6.1 3.1 1.9 1.4 1.8 1.4 3.4 3.7
1970 1.1 5.8 2.8 1.5 1.0 1.5 1.8 3.1 3.3
1960
Age 10 and
1.9 
over
7.1 3.9 2.6 2.1 2.9 0.8 4.5 4.4
Male
1980 3.0 4.5 9.0 6.5 5.0 5.3 4.2 7.1 5.7
1975 3.1 4.2 8 . 6 6.5 4.7 4.8 3.8 7.2 5.2
1970 4.3 5.6 10.2 7.6 6.0 6.3 4.1 8.9 6.2
1960 4.2 5.7 9.9 7.7 6.2 6.5 4.0 9.2 6.3
Female
1980 1.3 2.1 4.9 3.1 2.2 2.0 1.8 3.3 3.2
1975 2.1 2.2 3.9 2.8 1.7 2.1 3.6 2.4 3.2
1970 1.7 2.2 4.6 3.2 2.1 2.0 2.7 3.2 3.7
1960 3.0
Western Mindanao 
Age 0 and over
2.2 3.9 2.2 1.9 2.9 4.9 4.1 5.0
Male
1980 6.1 5.2 10.8 6.3 5.7 5.5 5.8 7.6 6.4
1975 5.2 5.7 10.6 7.6 5.7 5.9 5.5 8.5 7.1
1970 5.4 5.1 10.5 7.1 5.8 5.5 5.7 7.1 6.2
1960 5.2 5.4 10.2 7.5 5.6 5.4 5.6 7.0 5.7
Female
1980 3.2 3.8 5.0 4.2 2.6 2.7 3.4 2.8 3.4
1975 3.5 3.9 3.5 5.0 3.1 3.6 4.7 2.6 3.6
1970 4.6 3.9 4.2 5.3 3.7 4.2 5.7 3.3 4.4
1960
Age 0 to 1
4.7
,0
4.4 4.0 5.4 4.0 4.5 6.1 3.3 4.3
Male
1980 0.5 3.8 1.0 1.2 1.0 1.0 2.3 2.2 2.4
1975 0.8 3.9 1.8 0.7 0.3 0.5 2.9 1.9 1.8
1970 2.6 1.6 2.5 3.2 2.3 1.9 5.4 0.5 2.1
1960 3.3 2.0 3.2 3.0 2.5 1.9 5.2 0.5 3.0
Female
1980 0.5 4.3 2.0 1.5 1.0 0.9 1.7 2.1 3.1
1975 1.7 3.9 1.6 0.5 1.0 0.4 3.2 1.3 1.7
1970 5.0 0.8 2.7 4.4 4.7 3.6 6.4 1.7 2.6
1960 4.6 0.9 2.7 4.0 4.3 3.2 6.1 1.3 2.6
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ -----------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year ----------------------------------  ----------------------
Latin Chilean South Far General West North East South 
American Asian East
Western Mindanao (continuation)
Age 10 and over 
Male
1980 5.4 5.5 10.2 7.1 6.2 6.3 5.1 8.6 6.1
1975 5.1 5.9 11.4 8.1 6.9 7.1 5.3 9.9 7.1
1970 5.3 5.8 10.3 7.4 6.3 6.2 5.0 8.2 6.2
1960 5.3 6.0 10.2 7.5 6.3 6.2 5.0 8.1 6.1
Female
1980 3.2 3.4 4.6 3.7 2.9 2.8 3.7 2.9 2.7
1975 3.8 3.5 3.1 3.7 2.9 3.3 4.9 2.7 3.7
1970 4.4 3.4 4.0 3.7 3.2 4.0 5.6 3.5 4.5
1960 4.7 
Northern Mindanao 
Age 0 and over
4.0 3.8 3.5 3.4 4.0 6.1 3.5 4.6
Male
1980 3.3 3.6 7.3 4.5 3.0 2.7 4.6 4.2 4.2
1975 3.3 4.0 6.5 5.1 3.1 2.7 4.4 3.7 3.9
1970 4.2 3.8 6.0 5.2 3.2 2.9 5.4 2.4 3.3
1960 3.7 4.8 4.8 6.0 3.6 3.3 5.0 2.7 2.3
Female
1980 2.5 3.3 4.9 3.7 2.3 2.3 2.7 3.1 3.3
1975 3.1 2.7 4.0 3.5 1.9 2.8 5.0 2.3 4.4
1970 3.2 2.6 2.6 4.2 2.3 3.2 5.2 2.5 4.1
1960 3.2 3.5 3.4 5.0 2.9 3.6 4.6 3.1 3.9
Age () to 10 
Male
1980 1.7 5.1 2.4 1.1 1.8 1.6 1.2 2.8 3.6
1975 2.3 5.1 3.3 1.1 1.8 2.1 2.1 3.1 3.1
1970 2.4 2.1 2.4 2.7 1.8 1.2 5.0 0.6 2.1
1960 1.5 3.6 1.9 1.6 o 00 0.7 4.0 2.1 2.0
Female
1980 0.9 4.6 2.3 1.6 1.0 0.9 1.4 2.1 3.3
1975 2.2 4.2 2.3 1.0 1.4 0.8 2.9 1.6 2.2
1970 3.6 2.2 2.0 2.7 3.1 1.8 5.1 0.5 1.9
1960
Age 10 and
2.5
over
5.0 2.6 0.9 1.6 1.4 2.9 2.9 2.7
Male
1980 2.5 3.1 6.1 4.8 3.1 2.9 4.0 4.3 3.3
1975 3.3 3.3 6.4 4.3 3.3 2.9 4.5 3.6 3.2
1970 4.4 3.5 5.7 4.1 3.2 2.8 5.2 2.8 2.8
1960 4.0 3.7 5.1 4.1 3.2 2.5 5.2 2.6 2.3
Female
1980 2.2 2.8 4.4 3.3 2.6 2.5 2.9 3.3 2.8
1975 3.2 2.3 3.4 2.4 1.9 3.1 5.1 2.3 3.5
1970 3.1 2.0 2.6 1.9 1.5 3.0 5.3 2.8 4.4
1960 2.9 2.2 3.6 2.1 1.7 2.6 4.8 2.8 4.2
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------- ---------------------
Latin Chilean South Far General West North East South 
American Asian East
Southern Mindanao
Age () and over 
Male
1980 4.1 4.5 8.7 4.8 4.1 3.4 4.4 4.8 4.3
1975 5.1 3.4 7.5 4.1 2.9 2.7 6.1 4.1 5.1
1970 4.8 4.5 7.8 5.2 3.6 3.3 4.7 4.6 4.4
1960 2.8 4.5 6.3 6.8 4.0 4.1 4.1 4.7 3.7
Female
1980 3.7 4.1 4.2 3.8 2.8 3.0 4.4 2.2 3.9
1975 3.1 2.5 3.8 2.8 1.8 2.6 4.8 2.2 4.5
1970 2.3 1.9 3.9 3.7 1.9 2.5 3.6 2.5 4.1
1960 3.3 3.1 3.1 4.0 2.7 3.3 5.2 3.0 3.9
Age 0 to 10 
Male
1980 2.4 5.7 3.0 1.8 2.5 2.2 0.9 3.2 4.3
1975 2.0 5.2 2.8 0.8 1.7 1.8 1.5 3.0 3.3
1970 1.2 4.1 2.2 0.7 0.7 0.9 3.0 2.2 2.2
1960 3.5 2.2 3.3 3.1 2.8 2.3 4.7 1.1 2.7
Female
1980 2.1 5.7 3.3 2.7 2.2 1.5 0.8 2.6 4.3
1975 1.8 3.8 1.9 0.8 1.2 0.8 2.8 1.1 2.1
1970 3.7 2.1 2.2 2.6 3.0 2.0 4.8 0.2 1.7
1960
Age 10 and
4.4
over
2.7 2.8 3.3 3.7 2.5 4.5 1.1 2.5
Male
1980 2.9 4.1 7.2 5.2 4.0 3.4 3.4 4.4 2.8
1975 4.4 2.9 6.0 4.2 2.9 2.4 5.2 3.1 3.5
1970 4.5 4.4 7.1 5.0 4.2 3.7 4.1 4.5 3.1
1960 2.6 3.8 6.9 5.6 3.7 3.7 3.9 4.9 3.8
Female
1980 3.6 3.6 3.3 3.6 2.9 3.2 5.0 2.1 3.0
1975 3.0 2.3 2.6 2.1 1.9 3.0 4.9 2.4 3.7
1970 1.9 1.6 3.7 2.3 1.6 2.4 3.2 2.9 3.9
1960 3.0 2.5 2.9 2.3 2.1 2.9 5.2 3.2 4.2
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Table 5-1. Indices of goodness of fit between the Philippine national 
and regional life tables and the United Nations and Coale 
and Demeny model life tables, 1960-1980 (continuation)
Model
Region/ --------------------------------------------------------
age/sex United Nations models Coale-Demeny models
year --------------------------------  ---------------------
Latin Chilean South Far General West North East South 
American Asian East
Central Mindanao
Age 0^ and over 
Male
1980 4.4 3.1 7.4 4.7 3.4 3.1 4.4 4.2 4.1
1975 5.0 3.0 7.2 5.1 3.3 3.1 5.3 4.3 4.4
1970 4.6 3.2 7.1 5.7 4.0 3.8 5.2 4.7 4.3
1960 4.8 4.8 8.2 7.0 4.9 4.4 6.0 5.7 5.5
Female
1980 5.2 3.4 3.7 3.2 3.4 4.3 6.8 3.0 5.4
1975 5.6 3.8 3.4 4.2 3.9 4.7 7.2 3.3 5.2
1970 6.8 4.4 3.9 4.6 4.7 5.8 8.5 4.5 6.6
1960 6.7 5.1 3.5 5.4 4.9 6.4 8.3 4.3 6.1
Age () to 10 
Male
1980 2.9 1.7 2.7 2.6 2.3 1.9 4.3 0.5 1.9
1975 4.4 1.4 4.2 4.1 3.8 3.2 5.8 1.4 3.5
1970 5.1 0.8 4.8 5.5 4.6 4.1 7.4 2.1 4.6
1960 6.6 1.9 6.3 6.1 5.7 4.6 8.1 2.5 6.5
Female
1980 3.5 1.3 2.2 2.6 2.9 2.5 4.4 0.9 1.5
1975 6.8 2.1 4.9 5.9 6.1 4.6 7.0 2.7 4.6
1970 9.7 4.3 7.4 8.5 8.9 6.3 8.9 4.4 7.4
1960
Age 10 and
8.5
over
2.5 6.3 7.7 8.1 5.8 8.8 3.7 6.4
Male
1980 3.6 3.3 6.4 4.8 3.4 3.0 3.6 4.2 2.8
1975 4.5 3.3 6.2 4.8 2.9 2.7 4.4 4.1 3.1
1970 3.8 3.4 6.6 5.1 3.7 3.4 4.0 5.1 3.7
1960 4.1 3.9 8.2 5.0 4.7 4.4 5.1 6.4 5.0
Female
1980 5.2 3.8 2.7 2.5 3.3 4.7 7.1 3.3 5.0
1975 5.0 3.9 2.6 2.8 3.3 4.7 7.1 3.3 5.0
1970 6.1 4.2 2.6 2.6 3.8 5.7 8.3 4.4 6.2
1960 6.2 4.8 2.5 3.0 4.1 5.9 8.0 4.2 5.9
161
Chapter 6
Mortality Levels, Trends and Differentials
6.1. Introduction
6.1.1. Issues on mortality trends
The trend in mortality has been one of the major concerns of planners and population analysts in recent 
years in relation to demographic, economic and social processes. This is in line with the worldwide 
concern for improving the survival of all. Related to these concerns are several important issues that need 
to be addressed.
First, any attempt to understand the forces behind the growth of human populations depends on the 
assessment of three demographic processes: fertility, mortality and migration. In countries where 
international migration is negligible, fertility and mortality are the major determinants of population 
change. One interpretation of past, present and future population trends is the demographic transition 
theory, which states that in pre-modem times both processes were high, thereby causing low population 
growth; during the beginning stages of modernization, fertility remained high but mortality started to 
decline, gradually then precipitously with rapid modernization, resulting in high rates of population growth; 
and in the achievement of full modernization both factors were low, hence population growth was low 
(Notestein, 1945; Spiegelman, 1968; Coale, 1969, 1973; United Nations, 1973). The integral element of 
this theory is that modernization or industrialization is a precondition for both mortality and fertility 
declines. This central element is refuted by Caldwell (1976: 358) who argued that ‘fertility decline is more 
likely to precede industrialization and to help bring it about than to follow it.’ He presented evidence that 
fertility is not determined solely by economic reasons but also by personal, social, psychological and 
physiological reasons. He further pointed out that in African societies, fertility levels were established 
independently of mortality levels. Where fertility was higher than mortality, the population grew and when 
fertility was lower than mortality, the society died out Determining which factors greatly affect Philippine 
mortality is an area worth investigating.
Second, confining such theory to mortality transition, two patterns have evolved. One relates to the 
experience of advanced nations where the reduction in mortality followed industrialization. The other 
pertains to the experience of some developing nations where mortality has decreased very rapidly despite
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the absence of rapid economic growth. The main reasons advanced are the introduction and availability of 
Western medical science and technology in these areas (Stolnitz, 1955, 1965; Davis, 1956; United Nations, 
1973; Hansluwka, 1975, 1984, 1986; United Nations/World Health Organization, 1979; Preston, 1980; 
Hansluwka and Ruzicka, 1982; Ruzicka and Hansluwka, 1982; Ruzicka, 1984; Ruzicka and Kane, 1986). 
Caldwell (1986, 1989) demonstrated that China, Costa Rica, Kerala and Sri Lanka experienced drastic 
decline in mortality, even without national economic advancement, through political will in China and both 
through political and social will in the other three countries, in which a large proportion of the already tight 
national budget has been earmarked for education and health. These areal units also exemplify his theory 
(1979) on the role of education as a major factor affecting child mortality, operating through three 
channels; educated mothers becoming less fatalistic about illness, more capable of drawing advantages 
from the modem world and more influential in family decision-making. Caldwell (1976) stresses that the 
eventual outcome of the third channel is a change in the net flow of wealth (money, goods, services, 
guarantees) from the pre-transitional children-to-parents flow to the reverse flow from parents to children, 
thus increasing the chances of improving the health of children.
Third, variations exist in the pace of mortality decline in the less developed countries. For example, 
China has been exhibiting a spectacular decline since the early 1960s (Banister and Preston, 1981; Brass, 
1984; Coale, 1984; Liu, 1986, 1988; Brass and Li, 1988; Hao et al., 1988; Weizhi, 1988). Korea has been 
experiencing a rapid mortality transition during the past decade, closing the gap which existed before in 
relation to other new industrialized Asian countries, Hong Kong, Singapore and Taiwan (Kim, 1986; 
Kwon, 1986, 1988). Indonesia has also followed a rapid mortality decline, especially in infant and child 
mortality since the 1960s (Hull and Sunaryo, 1978; Utomo and Iskandar, 1986, 1989; Hull and Cabigon,
1988) . Thailand, a country with fast economic growth in recent years, has also been showing a continuous 
decrease in mortality (Porapakkham and Chamratrithirong, 1985; Porapakkham, 1986). Recent studies of 
Indian mortality have disclosed that the slow decline in mortality experienced by this country for a long 
time has proceeded more rapidly since the late 1970s than previously estimated (for example, Arriaga,
1989) . Costa Rica, the exceptional case as noted above in the Latin American region, has continuously 
accelerated its mortality decline for three decades, faring equally with Cuba in showing the lowest level of 
mortality in the region in 1980 (United Nations, 1982a; Arriaga, 1981, 1989; Caldwell, 1989).
Mortality stagnation or deceleration has been indicated in some other Latin American and Asian countries 
(United Nations, 1982c). Three of these supported by other independent studies are cited here. The First is 
Bangladesh where the pace of decline has remained unchanged (Ahmed, 1986; Uddin and Kabir, 1988). 
The second is Pakistan where the experience of a rapid mortality decline since the turn of the century has 
turned into a slow one since the late 1960s (Irfan, 1986; Sathar, 1988). The third is the Philippines where 
available mortality estimates have indicated a decelerating pace of decline (Zablan, 1975, 1978, 1983; 
Concepcion and Smith, 1977; Madigan and Herrin, 1977; Williamson, 1979; Zafra and Nazareth, 1981;
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Reyes, 1981; United Nations, 1982a, 1982c; Martin et al., 1983; Concepcion and Cabigon, 1984). An 
analysis of Philippine mortality trends from 1946-1978 by causes of death by Zablan (1978, 1983) 
disclosed that pneumonia and tuberculosis remained as top killers over time. However, while these 
infectious diseases showed a decreasing trend, degenerative diseases manifested an increasing trend. One 
of the prime concerns of this chapter is to shed further light on this slackening mortality change in the 
Philippines by employing new techniques and data.
The last issue on mortality trends relates to methodological problems. The most common mortality 
indicators used in the above assessments of mortality change in the developing countries are infant 
mortality rate (IMR), which is the number of infant deaths per 1000 live births, and expectation of life at 
birth (°e0), which, as commonly defined, is a period life table function that refers to the number of years a 
baby born in some specified period could expect to live if it were subject to the current age-specific death 
rates operating over its entire life. Apart from these common indicators, other summary indicators of 
mortality are used, for example, in Arriaga’s (1981, 1989) and the United Nations (1982c) studies. The 
expectation of life at birth as a summary index of mortality has several limitations however.
Pollard (1982) has demonstrated that °tQ produces misleading results especially in complicated mortality 
age distributions, such as those with a markedly bimodal curve of deaths. He also pointed out that in using 
°eo, it must be remembered ... that one is then measuring something other than mortality, even if it is 
directly related to mortality in a non-trivial manner’ (1983:431).
Arriaga (1984:83-85) also drew attention to two limitations of the life expectancy at birth as a measure of 
mortality change. One is the biological limit where the possible change in life expectancies is restricted by 
the limits of the human life span. There is a great difference in the observed improvement in life 
expectancy between countries exhibiting life expectancies at birth of 40 years and below and those already 
at a very high level of 75 years. An increase of 10 years from a level of 40 years of life is easier to achieve 
than an increase of five years from a level of 75 years of life during a similar period of time. The other is 
the possibility of errors in the data relating to old ages. Mortality referring to old ages (usually 65 years 
and over) is likely to be seriously affected by misreporting, of age at death, and such errors cannot 
necessarily be removed by correction. Therefore, since mortality at the old ages affects the life 
expectancies at the young ages, such errors could cause doubts about the observed changes in life 
expectancy. Arriaga constructed an index of relative change in ‘temporary life expectancies’ as a solution 
to the two problems. This index of mortality change measures the annual change in temporary life 
expectation between any specified ages, in relation to the possible maximum change in temporary life 
expectation. The greater the value of the index, the faster the mortality decline.
Schoen (1970:317) noted that the choice of a single summary index of mortality depends upon the 
purposes for which it is to be used, and that different indexes can produce very different results. He
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recommends use of his geometric mean of the age-specific death rates as a summary index of mortality. 
His index is readily calculable, independent of the choice of a ‘standard’ population, which standardized 
death rates have to depend upon, and reflective of exponential mortality patterns. This index is used by the 
United Nations (1982c: 112) studies, where it was noted that a change (in per cent) in this index summarizes 
the change (in per cent) in each of the age-specific death rates.
Horiuchi (1989:64-76) discussed six factors that could lead to the underestimation of mortality change in 
developing countries. The first is ‘characteristics of mortality change’ the nature and problems of which 
have been raised by Pollard and Arriaga. The second is ‘interrelationship among fertility, mortality and 
growth’. Owing to the greater number of births in countries (or subnational groups), experiencing higher 
levels of fertility and mortality, an increasingly greater weight is given to such countries or groups in 
aggregating the mortality measures, leading to a downward bias of measured mortality change in these 
countries or groups compared to countries (or subnational groups) of lower levels of fertility and mortality. 
The third is ‘heterogeneity in terms of frailty or susceptibility to mortality’ which tends to bias the mortality 
reduction downwards. Large variations in frailty, in which weaker groups tend to die at younger ages, 
leave the older population comprising a larger proportion of healthy persons. Standard of living and 
presence of advanced medical technology also have an influence because populations with higher standards 
of living and more advanced medical technology are more likely to include frail persons, who by benefiting 
from such improvements, survive to old ages. The mortality decline in such a population will be lower 
than in a population with the same proportion of frail persons but living at a lower standard of living and 
less advanced medical technology. The fourth factor is ‘differential changes in the age structure of 
subpopulations’ which means that the divergence (or convergence) of age structure at the subnational level 
has a negative(or positive) impact on the value of °e0 at the national level. The fifth factor is ‘improved 
completeness of registration and retrospective reporting of deaths’ which causes underestimation of 
mortality decline, unless the registered or reported deaths are corrected for underregistration or 
underreporting prior to the life table construction. The last factor is ‘improved accuracy of reported ages’. 
Net transfer of some persons of relatively young ages in which mortality is lower, to older age groups with 
higher mortality levels, leads to an underestimation of mortality at older ages, and in turn, an 
overestimation of life expectancy.
6.1.2. Issues on mortality differentials
Both as a policy concern and as a contributing factor to fertility differentials, interest in mortality 
differentials among health professionals and scientists has risen dramatically. The main goal is to fill the 
large gap in information about mortality experience among broad regions of the world, nations and their 
corresponding population subgroups. Nevertheless, given the limited resources and the complexities of the 
differentials, there is little hope of attaining this goal as one package. The interrelationships between
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mortality and social, economic and health aspects are complex. For example, the high mortality of the 
urban poor is due to many factors, such as low socioeconomic background, living conditions and education, 
poor nutrition and environmental hazards. The role of research is very important in providing insights into 
these complicated relationships. There has been vigorous debate on the substantial mortality differentials 
between selected countries - Bangladesh, China, Indonesia, Pakistan, Republic of Korea and Thailand - and 
among subgroups of the population in each of these countries, and there has been a demand for further 
investigations into the wide variation in mortality among subgroups of the population (WHO/ESCAP, 
1982; Ruzicka, 1985: ESCAP, 1985).
One of the particular demographic issues to be given wide attention is sex mortality differentials, which, 
according to Lopez and Ruzicka (1983:1), are important because in some societies such differentials ‘... 
reflect the role and status of females both within the family and in society at large in as much as they 
represent the health consequences of social, economic and cultural discrimination against females.’ Some 
of the major points noted during a joint meeting of the Australian National University, United Nations and 
World Health Organization (Lopez and Ruzicka, 1983) are: (1) almost universal higher male than female 
mortality with the gap increasing as mortality declines; (2) the pace and size of the gap differ markedly 
among the less developed nations: South Asian countries experience the fastest widening, the Far East 
countries the slowest and the Latin American countries in between (Heligman, 1983); (3) the gap is less 
variable among the developed countries: Southeastern Europe shows a gap of less than Five years and the 
rest of Europe, Russia and the United States a gap of eight to ten years (Lopez, 1983); (4) the interacting 
effects of genetic, environmental (social, cultural and physical) and biological factors on sex mortality 
differentials and the difficulty of evaluating such determinants more adequately through lack of data 
(Bhatia, 1983; Hetzel, 1983; Kamel, 1983; Moriyama, 1983; Pool, 1983; Verbrugge, 1983; Waldron, 
1983); and (5) the higher economic costs (direct or indirect) to society resulting from all diseases, except 
neoplasms and stroke, for men than for women, owing to the higher earnings of men than women (Rice, 
1983).
In the Philippines there does not appear to be an excess female mortality as in Bangladesh, Afghanistan 
and the northern part of Benin (D’Souza, 1988). D’Souza presented several pieces of evidence that led him 
to conclude that Bangladesh is an area of higher female mortality in general. He further questioned the 
general notion of excess male mortality in Afghanistan and showed some indications of the reverse pattem. 
He further argued that the question of sex differentials in mortality in Africa can be complex with differing 
regional situations. On the other hand, Philippine studies are consistent in revealing females’ advantage 
over males in survival over time (Bureau of the Census and Statistics, 1970; Zablan, 1978, 1983, Flieger et 
al., 1981; United Nations, 1982a, c; Concepcion and Cabigon, 1984).
This mortality disadvantage of males over females in the Philippines is further reinforced by analysis of
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causes of deaths. Using causes of death statistics1 from 1964 to 1976, Tuomilehto et al. (1984) found that 
age-standardized all causes mortality increased clearly in the male population but decreased in the female 
population during the 12-year period. This excess mortality in males was shown to be mostly due to their 
increased cardiovascular disease death rate. Zablan (1978, 1983) also disclosed the same trend and 
differential by sex using 1946 to 1978 data. Focusing on adult mortality at ages 45 years and over, 
Pagtolun-an and Nam (1988) discovered that between 1964 and 1980, neoplasms and cardiovascular 
diseases accounted for an increasing share of male deaths since 1964 and, combined with other 
degenerative diseases, were responsible for a majority of male deaths with known causes by 19802.
Closely related to these issues are methodological problems in the measurement of trends in sex mortality 
differentials. Pollard (1983) pointed out that in establishing trends in sex mortality differentials, the use of 
ratios or relative changes and absolute changes produced conflicting results. He recommended absolute 
4 changes as a better approach to studying trends in sex mortality differentials although this approach does 
not immediately attract laymen’s attention because of the resulting minimal differences. To circumvent 
this problem, Pollard constructed an index that examines changes in life expectancy at birth in terms of 
changes in the age-specific mortality differentials over the same period; he used this index in analysing 
Australian sex differentials over the period 1921-1971.
Another interesting subject is mortality differentials by marital status. Using United States data, 
Verbrugge (1983) discovered that married people have better health than the non-married, and that single 
people - especially men - have higher mortality than the married. Moreover, widowers have higher 
mortality than widows (Heising et al., 1981). Verbrugge (1983:227) hypothesized that while widows react 
more openly and briefly to marital disruption, widowers internalize stresses and feel them for a longer time 
thus leading ultimately to chronic poorer health and higher mortality. Using Australian data over the period 
1921-1965, Young (1976:68-71) discovered the same pattern of married men exhibiting higher survival 
than men ‘not married’ which includes single, widowed and divorced. Married women aged under 30 
years indicated lower survival than the ‘not married’ of the same age. Young postulated that this pattern 
might be due mainly to the relatively high mortality associated with childbearing experienced by young 
married women before the introduction of penicillin and antibiotics during the 1940s. For all other ages, 
married Australian women showed higher survival than ‘not married’ Australian women. Another
tu om ileh to  et al. (1984:168-169) use unadjusted registered deaths from the reports of the Disease Intelligence Center, Ministry of 
Health of the Philippines. They are mainly concerned with trends in cardiovascular diseases mortality in the following disease 
categories: Ischaemic heart disease (IHD-A81/ICD 7th revision; A83/ICD 8th revision), Cerebrovascular accidents (CVA-A70/ICD 
7th; A85/ICD 8th), Hypertensive disease (HPN-A83 and A84/ICD 7th; A80 and A81/ICD 8th) and Rheumatic fever and heart disease 
(RHD-A79 and A80/ICD 7th; A80 and A81/ICD 8th). They also note the incompleteness of mortality statistics in the Philippines 
(less than 90 per cent) and the percentage of deaths due to ‘Symptoms and Ill-Defined Conditions’ as 11.7 per cent in 1960 and 10.3 
per cent in 1976. In their discussion (pp. 171-175), they admit the difficulty of examining whether the increasing trend observed in 
cardiovascular diseases mortality is real, or an artefact, or the result of changes in diagnostic and disease classification techniques and 
fashions. They argue that even if changing diagnostic fashions may have played a role, the observed trend is real and not an artefact.
2Zablan (1978, 1983) and Pagtolun-an and Nam (1988) use similar unadjusted data from the same source but they do not discuss the 
limitation of the data.
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interesting pattem discovered by Young is that having a marital status of ‘not married’ caused a greater 
reduction in survival for males than for females, and this increased with age. The pattern of lower survival 
among the single than the widowed or divorced is more marked among males than females.
Other studies have also shown that mortality among the married is lower than among the unmarried: 
single, widowed, divorced and separated, and the differences are considerably greater for males than for 
females (Berkson, 1962; Benjamin, 1965; Mathis, 1969; Klebba, 1970; Gove, 1973; Kitagawa and Hauser, 
1973; Tonnesen, 1974; Koskenvuo et al„ 1978; Fox et al., 1982; Kobayashi, 1984; Kim, 1986).
Similar patterns are observed with Philippine data. Regardless of marital status, males were more 
disadvantaged than females, but married males and females experienced the lowest mortality (Zablan, 
1978, 1983).
6.1.3. Specific objectives
In the light of the above issues, this chapter has five goals. First, it reassesses Philippine mortality change 
over time. Since the change, as reviewed earlier, has been established mainly by using both IMR and °z0, it 
may be worthwhile examining whether the observed decelerating pace of decline is affected by the above 
methodological issues. The use of other summary indices of mortality that allow for some of the possible 
sources of bias helps in discerning whether the deceleration is the dominant trend in the Philippines. Apart 
from the above two common measures, the other two summary indices that suit the present purpose are 
Arriaga’s (1984) temporary life expectancy from birth to age 75 years and Schoen’s (1970) geometric mean 
of the age-specific death rates, as discussed in Subsection 6.1.1. Life expectancy and Arriaga’s temporary 
life expectancy are measures of the length of time individuals survive, hence they are measuring something 
other than mortality, although they are closely related to mortality. Infant and child mortality and Schoen’s 
geometric mean of the age-specific death rates are measures of the force of mortality.
Second, the chapter performs a trend analysis of the economic performance. While the relationship 
between mortality trends and economic trends is highly complex, an analysis of economic trends provides 
some background for the search for sources of the pattern of mortality change.
The third concern of the chapter is to estimate infant and childhood mortality directly from maternity 
histories successively collected in two national demographic surveys to see whether trends are similar to 
those for the expectation of life. Re-establishing infant and childhood mortality trends further contributes 
some clues as to how Philippine mortality has been faring in changing times. Data from the maternity 
histories collected in the 1983 NDS can be reconstructed to estimate levels and trends in infant and child 
mortality. With the information on age at death and date of birth of every live birth of the interviewed 
ever-married women, it is possible to calculate direct measures of infant and child mortality, the probability
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of dying from birth to exact age one (}%), the probability of dying between exact age one and exact age 
five Qqj) and the probability of dying from birth to exact age five (5%), with dead children at the above 
ages as the numerators and live births as the denominators at various periods before the survey. These 
direct measures are different from the indirect rates based on the Brass methods of estimating infant and 
childhood mortality (from the number of dead children by current age of all women). At the same time, 
these directly derived indicators can shed some light on the validity of the 1983 NDS pregnancy history 
data. Serious displacement errors in the dating of births and deaths produce implausible trends in the 
probabilities of dying from birth to a given exact age a. Tabulations identical to those produced from the 
1978 Republic of the Philippines Fertility Survey (RPFS) by Reyes (1981) indicate infant and child 
mortality changes over time.
The fourth concern pertains to summarizing the major trends and differentials by region, province and 
sex. This focus prevents being circular3, arising from the criteria of consistency with the composite index 
of development, reasonable trends and sex differentials, which were used in the final choice of the best 
possible estimates of completeness of death registration to correct the registered deaths (Chapter 3) and the 
derivation of the 1980 and 1960 infant death rates (Chapter 4). The specific aim is to examine the extent to 
which the resulting expectations of life at birth by region, province and sex reflect the rigorous steps 
followed in Chapters 3 and 4. If the resulting expectations of life at birth yield meaningful patterns by 
region, province and sex, then more confidence is gained with the life tables constructed in this study.
The last specific goal is to examine mortality patterns by marital status. As Shryock et al. (1975:406) put 
it, ‘... death rates specific for marital status, age and sex are useful not only for the analysis of mortality 
patterns but also for the study of the dissolution of marriage...’. It must be noted at this point that infant 
and childhood mortality differentials by several socioeconomic and health-related variables are not 
included here as Chapters 8 and 9 deal with them in detail.
6.2. Re-assessment of national mortality trends
6.2.1. Overall mortality
Apart from the life tables constructed in this thesis, which refer to 1960-1980, available independent life 
table estimates for 1938 by Jaramillo (1941) and for 1948 by the Bureau of Census and Statistics (no date) 
are used to establish an overview of mortality trends from 1938 to 1980. As discussed in Chapter 3, 
Subsection 3.1.2, data collected during the 1939 census were considered to be the most complete of all 
censuses undertaken in the country from 1903 to 1970 (Mijares and Nazareth, 1978:339; Hawley, 1954:11). 
It might be possible that registration of deaths was the most complete of all years as indicated in the
3,Circularity’ in this context means regarding trends or differentials, which result from assumptions built into the criteria of 
consistency, as meaningful results of the analysis.
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percentages of completeness of death registration obtained by Jaramillo (1941), which were 86 for males 
and 87 for females. Given that the 1938 life tables were based on deaths adjusted for incompleteness of 
death registration, the corresponding estimates of expectation of life at birth may also be regarded as 
reasonable. The Bureau of Census and Statistics’ 1948 estimates indicate meaningful patterns when 
compared with Jaramillo’s 1938 estimates and the estimates in this study as to trends and sex differentials 
and therefore may also be considered plausible.
Life expectancies at birth for 1902 and 1918 estimated by the National Census and Statistics Office, then 
Bureau of Census and Statistics (no date), are available but their incredibly low values cast doubt on their 
reliability4. The values of 11.5 years (males) and 13.9 years (females) for 1902 are much lower than those 
implied by the lowest mortality level of the West model of the Coale and Demeny Regional Life Tables 
which are 18 years for males and 20 years for females. These figures are even lower than the 21.4 years 
estimated by Acsadi and Nemeskeri (1970: 153-188) for the Traforalt (Morocco) population, belonging to 
the Epipalaeolithic period with an Ibero- Maurisian culture; or the estimated 22.1 years of the Khirokitia 
(Cyprus) population belonging to the Neolithic period. The earliest periods with available estimates for 
Asia are 1920-1922 for Ceylon and 1921-1931 for India. The expectations of life at birth (both sexes) are 
31.7 and 27 years, respectively (UN, 1963:40).
Since abridged life tables before 1960 are not available to allow estimation of Arriaga’s and Schoen’s 
indices, the life expectancies at birth available in various publications and the corresponding annual 
increment based on an exponential rate of change, to take into account exponential mortality patterns of 
change, are used for discerning an overview of mortality trends from 1938 to 1980. The lesson of around 
40 years may tell us what we can expect from the future.
To shed some light on the methodological issues discussed earlier and to identify actual trends in 
mortality, three summary mortality indicators are used for 1960 onwards: the expectation of life at birth 
(°Q0), Arriaga’s temporary life expectancy from birth to age 75 years, and Schoen’s geometric mean of age 
specific death rates. To determine the pace of decline, the average annual increment in Schoen’s geometric 
mean is calculated using the same exponential rate of change used with expectation of life at birth. Recall 
that the greater the Arriaga index of relative change based on temporary life expectancies, the faster the 
pace of decline. Comparing the magnitude of change indicated by each of these three indices between or 
among periods helps in the identification of the dominant trend in Philippine mortality.
Figure 6-1 records levels of expectation of life at birth (°e0) as an overall mortality indicator and average
4On the basis of parish records for various areas in Luzon and the Visayas, Smith, now Xenos (1978:66) showed that crude birth 
rates in Central and Southern Luzon around the turn of the century were about 40 deaths per thousand persons. Assuming a stationary 
population, the corresponding life expectancy at birth is around 25 years (1/40=0.25*1000). It is admitted that the values for these 
years in question must have been very low but not as low as the National and Census and Statistics figures.
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annual increment for each sex for the Philippines from 1938 to 1980. The figures reveal an increase in °e0 
over the periods concerned. When the average annual increment is calculated Gower panel), it will be 
observed that the gain in °e0 (both sexes) during the period 1938 to 1960 was about one year per year on 
the average. Since then however, the improvement in survival slowed, averaging 0.4 of a year annual gain 
in °e0, but with a sudden large improvement for females during the 1975-1980 quinquennium.
It is worthwhile examining whether the relatively steady gain in male survival and a levelling-off then 
accelerating increase in female survivorship since the 1960s are affected by the limitations of the °e0 as a 
measure by looking at what Arriaga’s and Schoen’s indices indicate (Table 6-1). For an easier 
interpretation of the three indices, two points are important First, for all three indices of mortality change, 
average annual percentage change (exponential rate of change) in expectation of life at birth, average 
annual percentage change (exponential rate of change) in Schoen’s geometric mean of age-specific death 
rates and Arriaga’s index of relative change in temporary life expectancy from birth to age 75 years, 
smaller values show a slower pace of mortality decline. Second, given that the three indices of mortality 
change are based on differently derived summary mortality measures, the magnitude of change indicated by 
each index could only be compared between or among periods. For example, the relative change for males 
in temporary life expectancy from birth to age 75 years is about 1.1 during the 1960-1970 and 1975-1980 
periods, indicating a slower steady decline, but around 1.23 during the 1970-75 interval, suggesting a 
slightly faster mortality decline in this interval, than in the other two periods.
an
nu
al
 i
nc
re
m
en
t 
L
ife
 e
xp
ec
ta
nc
171
Figure 6-1: Expectation of life at birth and average annual increment 
(exponential) by sex, Philippines, 1938-1980
Males 
Females 
Both Sexes
Males 
Females 
Both sexes
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Table 6-1: Summary mortality measures and indices of change in 
mortality for the Philippines, by sex and period
Sex/Index Period
1960 1970 1975 1980
Males
Life expectancy
at birth 55.00 57.30 58.60 59.70
Temporary life 
expectancy from 
birth to age 75
years 52.29 54.64 55.86 56.89
Schoen's geometric
mean 11.05 10.67 10.26 10.10
a
Average annual percentage change
Life expectancy at birth 0.41 
Schoen's geometric mean -0.35
Relative change in temporary 
life expectancy from birth 
to age 75 years 1.09
0.45 0.37
-0.78 -0.31
1.23 1.10
Females
Life expectancy at 
birth
Temporary life
expectancy from 
birth to ages 75 
years
Schoen's geometric 
mean
58.80 61.50
55.59 58.13
8.91 8.01
62.50 65.60
59.09 61.60
7.89 6.69
a
Average annual percentage change
Life expectancy at birth 0.45 0.32 0.97
Schoen's geometric mean -1.06 -0.30 -3.30
Relative change in temporary 
life expectancy from birth
to age 75 years 1.39 1.16 3.38
a
Based on exponential rate of change.
Considering then the above points, all three indices show smaller changes, for males, during the 
1960-1970 and 1975-1980 periods, implying smaller increases compared with the 1970-1975 interval. The 
magnitude of change in each of the indices relating to the 1970-1975 period is not however markedly 
different from that relating to the other periods, and hence, the figures may be interpreted more as an 
indication of constancy than of changes in the pace of mortality decline. For females, the magnitude of 
change in each of the three indices is much lower for the 1960-1970 and 1970-1975 intervals than for the 
latest quinquennium. The middle interval manifests the lowest, indicating a slight levelling off of the 
decelerating pace observed in the earlier period. The very high magnitude of change during the latest
173
period exhibited by each of the indices relative to the earlier periods signifies an acceleration of female 
mortality decline in the most recent period.
For males and females, the difference in magnitude of change between or among periods is smallest with 
the index associated with expectation of life at birth indicating some slight effects of the methodological 
issues raised earlier, it is largest with the index associated with Schoen’s measure, the measure of the force 
of mortality, and is midway with Arriaga’s index. Nonetheless, it is evident that a similar broad pattern of 
pace of mortality change is shown by all three indicators, suggesting that the trend indicated is real. The 
biasing effects of the methodological factors noted earlier appear not to be seriously present in the life 
expectancies at birth from the life tables created in this study. The pace of change indicated by the average 
annual increment in expectation of life at birth during the earlier periods, 1938-1948 and 1948-1960, as 
presented earlier, may then be considered plausible.
These patterns are also seen in the age-specific death rates for ages 20 years and over by sex (Figure 6-2). 
The rates for males aged 20-44 years increase during 1960-1970, decrease during 1970-1975 then increase 
during 1975-1980. On the other hand, the rates for females in the same middle age groups decline, except 
for the age group 20-24 years showing a rise during 1960-1970, a rise during 1970-1975 and then a fall 
thereafter. Among the older age groups, 45 years and over, death rates for both males and females aged 
65-69 years indicate a continuous decline since 1960 with females showing a steeper decline. Those for 
males and females aged 60-64 years show a rise from 1960-1970, then a continuous but gradual fall for 
males and a rise then sudden fall for females thereafter. The death rates for males aged 45-59 years are 
more or less gradually rising while those for females are gradually falling over time. Overall, the age- 
specific death rates for females are lower and are decreasing faster than those for males. These patterns 
provide some support to the theory of sex mortality transition: increasing male disadvantage with 
decreasing mortality (Lopez, 1978,1983).
With confidence gained in the mortality trends from 1938 to 1980, the next task then is to examine the 
national economic trends during the same periods in question. In this perspective, it may be possible to 
identify broad initial clues to the reasons behind the mortality trends.
In analysing economic trends, the nominal Gross National Product (GNP), total and per capita, is used as 
the economic indicator since 1948 (Table 6-2). Gross national product at constant 1972 prices increased at 
a fast rate of 6.4 per cent per year during the 1948-1960 period but slowed down to an average annual rate 
of 5.1 per cent during 1960-1970, coinciding but at a much slower pace, the rapid slowing down of the 
decline in mortality, irrespective of sex during the same period (Figure 6-3). Then a rise to 6.2 per cent per 
annum occurred during 1970-1980 but a dramatic fall to negative economic growth followed during the 
early 1980s. The temporary higher level of growth in the economy during 1970-1980 partly coincides with 
the relatively steady decline in male mortality, but it is even less consistent with the decline in female
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Figure 6-2: Age-specific death rates per 1000 for ages 20 years and
over by sex, 1960-1980
Male Female
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mortality during 1975-1980. Economic revival appears to have ensued during the late 1980s with a 
registered annual rate of 5.7 per cent during the 1986-1987 interval. The way in which this overall 
economic trend has affected the population is seen with trends in gross national product per capita. The 
same pattern as the total gross national product is observed for periods before 1985. During the 1985-1986 
period, the economic depression still persisted at a negative level with per capita gross national product as 
the economic measure, which suggests a secular reversal in Philippine living standards during the early 
1980s.
It is clear that before 1960, both male and female mortality and the national economy underwent a rapid 
change, with males and females gaining about a year per year in life expectancy and the economy growing 
at a rapid annual rate of 6.4 per cent in GNP (total). The slowing down in economic performance partly 
coincided with the steady male and female improvement in survivorship during the period 1960-1970. The 
revival of the economy in the late 1970s seems to have slightly coincided with improvement of male 
survival but not of female survival. While it is seems likely that national economic trends might be 
associated with mortality trends, the processes through which such trends are related are highly complex.
Moreover, as WHO (1981a:21) clearly states, the GNP
... is far from being an ideal economic indicator, particularly in relation to health for all, since it does not 
reflect the degree of equity in the distribution of resources, and factors tending to increase the GNP might 
actually be detrimental to health, nevertheless, it is still the economic indicator in most common use.
However, the very low GNP per capita over time, far below the WHO range of USS200 to US$1000
(1981a:21) for most developing countries, is a clear indication that the Philippines has been grappling with
its economic problems, influencing and placing additional burdens in physical and social infrastructures,
increasing the danger of unemployment and underemployment, affecting production and distribution of
food and having qualitative and quantitative implications for water, education, housing sanitation and
health care as well as changes in disease patterns. The observed trends in overall mortality, adult mortality
and causes of deaths noted earlier appear to reflect these conditions crudely. In short, having some insights
into the national economic trends introduces possible avenues in the search for some explanations of the
observed mortality trends in the Philippines.
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Table 6-2: Nominal Gross National
Product (GNP), total and per capita, annual 
growth rate in pesos, constant 1972 prices, male and female life 
expectancy at birth and average annual increase in life expectancy, 
various years
Indicator
Year
1948 1950 1960 1970 1975 1980 1985 1986 1987
GNP(total in
billion
pesos) 14.0 16.3 30.2 50.0 - 92.6 88.4 89.6 94.7
Growth rate 6.4 5.1
3
6.2 -0..9 2.. 0 5..7
GNP per capita 773 806 1101 1358 1622 1917 1618 1600 1650
Growth rate 3.4 2.1
3
3.4 -3 . 4 -1 .4 3 .1
Life expectancy at birth
Male 48.8 - 55.0 57.3 58.6 59.7 — — •
Female 53.4 - 58.8 61.5 62.5 65.6 - - -
Average annual increase
b c
Male 0.86 1.00 0.41 0..45 0. 37 - - -
b c
Female 1.13 0.80 0.45 0..32 0. 97 — —
a
Refers to 1970-1980 period 
b
Refers to 1938-1948 period 
c
Refers to 1948-1960 period
Sources: For GNP 1948-1970, National Economic and Development
Authority, 1983; 23, Table 11.17; for 1975 GNP per capita, 
Hill, 1986: 256, Table 7; for 1980 onwards, Feranil, 
(1989:11, Table 7,citing National Economic and 
Development Authority (1987 and 1988) ,
Philippine Statistical Yearbook 1987 and 
Philippine Development Report 1987
as sources; for life expectancies: for 1938,
Jaramillo (1941); for 1948, National Census and Statistics 
Office (no date); for 1960-1980, this study, Table 6-1.
The Philippines is not following the same route to low mortality as Costa Rica, which in 1980 had already 
reached an expectation of life at birth of 70 years and over in 1980 (Table 6-3). Costa Rica registered much 
larger actual annual gains in life expectancy than the new industrialized countries, Hong Kong, Singapore 
and Taiwan. Such rapid increases in life expectancy in Costa Rica, which occurred at life expectancy 
levels that were comparable with these newly industrialized nations, showing a slower progress in survival, 
are particularly noteworthy.
Comparing the annual percentage relative change of temporary female life expectancies during the most
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Figure 6-3: Annual growth rate in GNP and average annual increase in 
expectation of life at birth by sex, Philippines, 1960-1980
1985198019751970196519601955
CtP
Male (x 10) 
Female (x 10)
Period ending
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recent period for each country, Filipino women are doing better in survival improvement than women from 
Hong Kong, Singapore and Taiwan. The difference in an increase in life expectancy at birth when °e0 is 
high, from the same increase when °e0 is low due to the biological limit where the possible change in life 
expectancies is restricted by the limits of the human life span, is not a limitation of Arriaga’s index of 
relative change. Hence the annual relative changes of temporary life expectancies for each of the countries 
compared in Table 6-3 are strictly comparable. With regard to male survival the Philippines exhibits a 
small constant increase compared with generally longer increases for the other countries, except for Taiwan 
during 1975-80.
The pattern of mortality change discussed above is a rapid decline before 1960 for both sexes, a 
deceleration during 1960-1970 for both sexes, a constant male and plateauing female change during the 
1970-1975 interval, and a male levelling off and female acceleration during the 1975-1980 period. Is this 
pattern also evident with infant and childhood mortality? This is the issue tackled in the next subsection.
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Table 6-3: Life expectancy at birth and annual percentage 
relative change of temporary life expectancies 
from birth to age 75 years for selected countries
Country Period
Life expectancy 
at birth
Annual percentage 
relative change of 
temporary life 
expectancies
Male Female Male Female
Philippines 1960 55.00 58.80 _
1970 57.30 61.50 1.09 1.39
1975 58.60 62.50 1.23 1.16
1980 59.70 65.60 1.10 3.38
Costa Rica 1963 62.15 65.03 _ —
1973 65.18 70.15 2.60 3.60
1980 70.30 75.04 4.69 6.93
Hong Kong 1961 63.64 70.51 - -
1971 67.36 75.01 2.37 3.84
1976 69.57 76.42 3.39 3.12
Singapore 1957 60.25 65.22 - -
1970 65.11 69.98 2.52 3.40
1980 68.84 74.10 2.09 2.08
Taiwan 1961 61.32 65.59 _ —
1971 66.43 71.45 3.19 4.52
1981 67.43 72.55 0.73 2.08
Sourcas: For Philippines, this study; for other countries,
Arriaga, 1989: 108-109, Tables 5.1 and 5.2.
6.2.2. Infant and childhood mortality
Table 6-4 presents the resulting childhood probabilities of dying based on the 1983 National 
Demographic Survey (NDS). Figure 6-4 compares such probabilities with those measured from the 1978 
Republic of the Philippines Fertility Survey (RPFS) reflecting the periods in which the surveys overlap. 
Arbitrarily setting less than 20 per cent difference between the two sets of estimates as an indication of 
close agreement5, it is evident that the estimates from the 1983 NDS are generally lower than those based 
on the 1978 RPFS in the years in which they overlap, but they are in close correspondence, with the 
exception of one period of birth: 1949-53, in which the percentage point-difference in probabilities between 
the two surveys in probability of dying between exact age one year and exact age Five years exceeds 
20 per cent The percentage point-difference in probability of dying from birth to exact age one year (jq^ 
from birth to exact age five years (5qQ) is less than 20 per cent These differences are likely to reflect the 
types of errors made by the two oldest cohorts of mothers aged 40-44 and 45-49 years and interviewed in
5It is arbitrarily taken that a difference in probabilities of dying between the two surveys o f 20 percent or over for the period they 
overlap indicates inconsistency; otherwise, there is consistency.
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both surveys. Evaluation of the 1978 RPFS by Reyes (1981) and of the 1983 NDS in this study (Chapter 8) 
revealed that both these two oldest cohorts in each survey have omitted births or displaced dates of birth in 
their maternity histories, although not to a very serious extent. The births during the period 1949-53 are 
births to women aged 45-49 years in the 1983 NDS and aged 40-44 years in the 1978 RPFS. With regard to 
the 1959-63 period of birth, the 5qQ from the 1983 NDS, which is 0.078, is lower by 0.015 than the 
corresponding value from the 1978 RPFS. But this difference appears to be a statistical artefact as, when 
the estimates for infant (jCIq) and child mortality (4qj) are examined, the difference is within the close 
congruence criterion.
Interestingly, excluding the above outliers, there is quite a close agreement in the estimates from the two 
national surveys undertaken in the country Five years apart, which indicates that the 1983 NDS data are as 
accurate as the 1978 RPFS with respect to the pregnancy histories. In fact a more detailed evaluation of the 
1983 NDS which is found in Chapter 8 yields no doubt of its validity. Both surveys demonstrate that direct 
estimates of infant and child mortality declined fairly rapidly from around 1950 to 1960 but the decline 
faltered thereafter.
The improvement in female survival observed with life expectancy during 1975-1980 is also evident from 
the estimates for males and females (Table 6-5). While male infant and child mortality remain constant 
after 1960, female infant mortality falls from 45 to 38 female infant deaths per 1000 female births during 
1976 to 1980; female child mortality decreases even at the earlier period 1971 to 1976 from 35 to 22 deaths 
per thousand female births.
These direct measures of infant and childhood mortality based on surveys are consistent with life 
expectancy estimates in showing rapid decline in mortality before 1960. However, after 1960, while infant 
and childhood mortality indicated an ensuing plateau from 1960 onwards, overall male and female 
mortality continued to decline during 1960-1970, with male mortality exhibiting a constant pace then a 
levelling off and female mortality showing a stagnation then acceleration, thereafter. Further investigation 
of the reasons behind these trends is undertaken in Chapters 7 to 9. Chapter 7 is focused on overall 
mortality indicated by life expectancy and Chapters 8 and 9 deal with infant and childhood mortality in 
detail.
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Table 6-4: Numbers of deaths and calculated probabilities 
of dying between several exact ages and five-year periods in the past
Period
of
birth
Number
of
births
Number
at
of deaths 
ages:
Probabilities of 
from birth to age
dying
<1 1 - 4 <5 1 4 5
1 9 4 9 - 5 3 232 18 21 39 0 . 0 7 8 0 . 0 9 8 0 . 1 6 8
1 9 5 4 - 5 8 1565 107 70 177 0 . 0 6 9 0 . 0 4 8 0 . 1 1 3
1 9 5 9 - 6 3 4027 202 111 313 0 . 0 5 0 0 . 0 2 9 0 . 0 7 8
1 9 6 4 - 6 8 6792 344 220 564 0 . 0 5 1 0 . 0 3 4 0 . 0 8 3
1 9 6 9 - 7 3 8976 445 282 727 0 . 0 5 0 0 . 0 3 3 0 . 0 8 1
1 9 7 4 - 7 8 10529 530 278 808 0 . 0 5 0 0 . 0 2 8 0 . 0 7 7
1 9 7 9 - 8 1 7166 335 - - 0 . 0 4 7 - -
Source: 1983 NDS.
Table 6-5: Probabilities of dying from birth to exact age one 
(jCIq) and between exact age one and exact age five 
(4qj) by sex, Philippines, 1983 NDS
Sex/ Period
Measure ---------------------------------------------------
1 9 6 4 - 6 8  1 9 6 9 - 7 3  1 9 7 4 - 7 8  1 9 7 9 - 8 1
Male
i q 0 0 . 0 6 2 0 . 0 5 7 0 . 0 5 5
4qx 0 . 0 3 4 0 . 0 3 1 0 . 0 3 3
Female
i q 0 0 . 0 4 0 0 . 0 4 1 0 . 0 4 5
4qx 0 . 0 3 4 0 . 0 3 5 0 . 0 2 2
0 . 0 3 8
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Figure 6-4: Comparison of probabilities of dying between several 
exact ages from the 1983 NDS and 1978 RPFS
uco 0.11 -
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0.03 -
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Sources: 1983 NDS; Reyes (1981:25), Table 19.
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6.3. General points: mortality trends and differentials by region, province and sex
As slated in Subsection 6.1.3, the main purpose of this section is to highlight the general points emanating 
from the rigorous procedures and arbitrary criteria followed in Chapters 3 and 4 to produce the life tables. 
Meaningful patterns in life expectancies by region, province and sex strengthen the credibility of the life 
tables constructed. The summary then relates to periods since 1960.
6.3.1. Regional and provincial trends and differentials
Similar broad patterns of mortality change are indicated by the average annual percentage change in life 
expectancy at birth and Schoen’s geometric mean, and Arriaga’s index of relative change in temporary life 
expectancies at the national level; so to simplify the analysis, life expectancy at birth and its corresponding 
average annual increment are used to summarize regional and provincial mortality trends. However, the 
average annual increments in life expectancies for these areal units are derived by using the arithmetic 
average instead of the exponential rate of change. This procedure produces values rather lower than those 
yielded by the exponential rate of change. However, the interest here is in trends, not the actual increments 
in life expectancies.
Table 6-6 records the ° t Q values and average arithmetic annual increase in life expectancy at birth from 
1960 to 1980 for the 13 regions. A close look at the regional values reveals an increase from 1960 to 1980 
in life expectancy at birth, for all regions. However, the rise is not uniform across regions. The steady, if 
not retrogressing pace observed among males at the national level appears to be the result of the varying 
pace of change of mortality in the regions. A rise and fall in the average annual increase in life expectancy 
at birth within the 1960-80 period is very pronounced in Bicol, Western Visayas and Eastern Visayas 
among the males. The same pattern of survival gains is exhibited by Central Visayas, both sexes, although 
at a smaller extent. Males in the National Capital Region and males and males and females in the Ilocos 
and Cagayan Valley Regions stand out in manifesting a continuous rapid increase in longevity. Central 
Luzon, regardless of sex, and Southern Tagalog, females, indicate fast gains in the most recent 
quinquennium.
The decline in life expectancy observed in Southern Mindanao during the 1960-70 period and the 
continuous fast improvements in the other Mindanao regions, over time, may be viewed with scepticism for 
two reasons. First, the changes in provincial composition may have contributed to the apparent trend. For 
instance, Southern Mindanao covered the whole of Cotabato in 1960 but not in the following years. As 
noted in Chapter 2, Cotabato in 1960 comprised South Cotabato, North Cotabato, Maguindanao and Sultan 
Kudarat; the latter three now belong to Central Mindanao region. In the same year, Northern Mindanao 
included both Surigao del Norte and Surigao del Sur, formerly called Surigao. Surigao del Sur now 
belongs to Southern Mindanao. Such changes may have affected the resulting estimates because of the lack
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of strict comparability of the figures across periods. Second is the arbitrary smoothing of the age- specific 
death rates for Sulu, Tawi-Tawi, Lanao del Sur and Sultan Kudarat.
The general pattern of change observed at the provincial level (Figures 6-5 to 6-7) is in accord with the 
differential pattern in the composite index of development (ID), which is one of the criteria used in the 
choice of the best possible correction factors and infant death rates. The less developed provinces show 
slower improvement in overall survival than the more developed ones. For instance, in the Ilocos Region, 
male survival in Abra and Mountain Province, the disadvantaged provinces in this region during the sixties 
and seventies, appeared to have been unchanged while in the advantaged ones, Ilocos Norte, Ilocos Sur, La 
Union and Pangasinan, there was a steady increase over time in life expectancy at birth. The poverty- 
stricken provinces such as Negros Occidental and Negros Oriental exhibited the same pattern. It is also 
evident in most of the poor provinces such as those constituting the Eastern Visayas and Central Mindanao 
regions. All provinces in the Central Luzon region are rich ones and therefore show a steady although quite 
slow improvement in survival.
The expected outcome of the adherence to consistency with the composite index of development criterion 
is borne out by the levels of life expectancy at birth of these regions and provinces (Figures 6-8 and 6-9). 
The more developed the region or province is, the lower the mortality. For males, all data points, except 
one outlier, fall on or close to the fitted line, with the coefficient of determination (r2) equals 0.49, highly 
significant and indicating that 49 per cent of variation in male life expectancy can be explained by the 
variation in the composite index of development (log-transformed). A better fit is evident for females, as 
seen in the more clustering of observations, except two outliers, with about 53 per cent of variation in 
female life expectancy explained by the variation in the log-transformed composite index of development 
(ID).
In sum, there are no indications of any deviance in trends and differentials by region and province that 
would lead to some doubt of the plausibility of the life tables produced in this study. The significant 
correlation between life expectancy, males and females, and the log-transformed composite index of 
development further confirms the usefulness of the socioeconomic and health-related statistics and the 
robustness of the constructed composite index of development (ID).
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Table 6-6: Life expectancy and average arithmetic 
annual increase in life 
expectancy at birth by region, 1960-1980
Sex/Period
Region Male Female
1960 1970 1975 1980 1960 1970 1975 1980
Total 55.0 57.3 58.6 59.7
0.23 0.26 0.22
58.8 61.5 62.5 65.6
0.27 0.20 0.62
a
NCR 58.7 58.8 59.6 62.4
0.01 0.16 0.56
63.9 64.5 64.8 68.3
0.06 0.06 0.70
Ilocos 55.8 57.7 59.3 61.3
0.19 0.32 0.40
60.6 61.9 63.6 66.9
0.13 0.34 0.66
Cagayan Valley 49.2 52.2 54.7 57.1
0.30 0.42 0.56
56.5 58.3 59.8 62.9
0.18 0.30 0.62
Central Luzon 58.6 60.9 61.9 63.5
0.23 0.20 0.32
60.4 64.3 65.8 68.4
0.39 0.30 0.52
Southern Tagalog 56.6 57.6 58.6 60.0
0.10 0.20 0.28
59.7 63.5 64.5 67.8
0.38 0.20 0.66
Bicol 51.1 53.8 56.6 57.3
0.27 0.56 0.14
57.7 59.3 60.0 63.0
0.16 0.14 0.66
Western Visayas 55.1 56.1 57.8 58.2
0.10 0.34 0.08
60.2 62.0 63.0 64.9
0.18 0.20 0.38
Central Visayas 57.0 58.2 60.1 61.7
0.12 0.38 0.32
60.5 62.5 65.0 67.2
0.20 0.50 0.44
Eastern Visayas 50.7 52.3 53.6 53.9
0.16 0.26 0.06
54.3 55.6 56.8 59.8
0.13 0.24 0.60
&
Western Mindanao 49.2 50.3 52.2 56.0
0.11 0.38 0.76
56.3 56.4 58.9 63.6
0.01 0.50 0.94
&
Northern Mindanao 49.7 51.6 54.1 57.3
0.19 0.50 0.64
53.2 55.1 58.1 64.3
0.19 0.60 1.24
ä
Southern Mindanao 55.6 51.6 54.2 57.4
-0.40 0.52 0.64
58.7 58.1 60.7 64.4
-0.06 0.52 0.74
cl
Central Mindanao 48.3 50.6 52.8 55.7
0.23 0.44 0.58
53.7 56.5 59.2 61.9
0.28 0.54 0.54
a
Changes in provincial composition have to be accounted for (see 
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Figure 6-9: Plot of the relationship between life expectancy at 
birth (by sex) and composite index of development
y = 58.082 + 17.368x RA2 = 0.490
-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6
Composite index of development
y = 63.474 + 20.196x RA2 = 0.532
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Composite index of development
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6.3.2. Sex
Since life expectancy at birth from the constructed life tables is not greatly affected by the biases 
discussed earlier, a difference in the male and female life expectancies is used only to summarize changes 
in the mortality of the sexes at the national and regional levels. Table 6-7 depicts the magnitude of the 
differential from 1960 to 1980 for the nation as a whole and its 13 regions.
The built-in sex differential criterion in the derivation of the infant death rates by using the West model 
life table, which indicates a higher male than female mortality, is reflected in the constructed life tables. 
This criterion is justifiable on the grounds that literature on sex differentials in the Philippines reviewed 
above is consistent in revealing higher male than female mortality over time. The emerging sex differential 
pattern is that the national average of female advantage in life expectancy at birth is about four years from 
1960 to 1975 and around six years in 1980. According to 1960-1975 levels of mortality, on average, 
women residing in the City of Manila and subjected to the mortality conditions in 1960, 1970 or 1975, 
outlived men by almost five years. When those residing in other municipalities constituting the most 
developed region of the country are considered, as indicated in the 1980 figure, the gap increased by one 
year. Subjected to the prevailing conditions from 1960-1980, Ilocos women have been outliving Ilocos men 
by about four to five years over time. The gap observed in the Cagayan Valley region is one year higher 
than that in the Ilocos. Central Luzon, the next developed region, portrays a widening differential with the 
value of two in 1960 increasing to five in 1980. Southern Tagalog exhibits a much larger gap than Central 
Luzon, ranging from three (1960) to eight years in 1980. Bicol shows an erratic pattern of widening. The 
Visayas regions manifest more or less unchanged values as to the magnitude of the gap during the 1960-75 
period but an increase by one year in the most recent period. The gaps observed in the Mindanao regions 
range from three to eight years over time with Western Mindanao having the widest gap and Northern 
Mindanao the narrowest.
The general pattern resulting from the sex differential criterion (Chapters 3 and 4) is that Filipino women 
enjoy lower mortality than Filipino men. Such a pattern is consistent with the almost universal pattern of 
longer life experienced by women compared to men(Stolnitz, 1956-1957; Lopez, 1978, 1983; Verbrugge, 
1979, 1983; Bhatia, 1983; Heligman, 1983; Hetzel, 1983; Holzer and Mijakowska, 1983; Le Bras, 1983; 
Lopez and Ruzicka, 1983; Moriyama, 1983; Ohadike, 1983; Pool, 1983; Rice, 1983; Ruzicka and 
Hansluwka, 1983; Vallin, 1983).
Taking the ratios of male to female age-specific death rates (Lopez, 1978:130-131; 1983:68-73) and 
disregarding the oldest age groups, 85-89, 90-94 and 95+ where mortality is high for every person, the 
pattern of higher male mortality than female mortality is consistently maintained, as seen in the ratios 
greater than one of male age-specific death rates to those of females (Figure 6-10). The peak in the gap in 
survival appears to occur at ages 15-34 years with male mortality about two times the level for females in
192
Table 6-7: Male and female difference in years in life expectancy 
at birth, Philippines and its 13 regions, 1960-80
Region Year
1980 1975 1970 1960
Philippines 5.9 3.9 4.2 3.8
a a a
National Capital Region 5.9 5.2 5.7 5.2
Ilocos 5.6 4.3 4.2 4.8
Cagayan Valley 5.8 5.5 6.1 6.7
Central Luzon 4.9 3.9 3.4 1.8
Southern Tagalog 7.8 5.9 5.9 3.1
Bicol 5.7 3.4 5.5 6.6
Western Visayas 6.7 5.2 5.9 5.1
Central Visayas 5.5 4.9 4.3 3.5
Eastern Visayas 5.9 3.2 3.3 3.6
Western Mindanao 7.6 6.7 6.1 7.1
Northern Mindanao 7.0 4.0 3.5 3.5
Southern Mindanao 7.0 6.5 6.5 3.1
Central Mindanao 6.2 6.4 5.9 5.4
Refers to Manila City only.
a
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Figure 6-10: Ratio of male to female age-specific death rates, 
Philippines, 1960 to 1980
0 1 5 10 15 20 23 30 35 40 45 50 55 60 65 70 75 80 85 90 95+
Age
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all years in question. Then the peak gradually decreases until the ages 70-89 where the ratios are close to 
one, indicating no substantial difference in mortality by sex at such ages. Comparing the sex mortality 
ratios by period, there is a consistent increase in the ratios at ages 20-60 years between 1960 and 1970 and 
at ages 0-75 years between 1975 and 1980, suggesting an increasing disadvantage to males during these 
periods. The Philippine sex mortality differential age pattern typifies the pattern observed among countries 
of Southern and Eastern Europe which is characterized by the absence of a second peak as the excess in 
male mortality declines monotonically with age after reaching a peak during early adult life (Lopez, 
1983:69). As reviewed earlier, one possible explanation of this excess male mortality in the Philippines is 
the increased degenerative disease rates, especially the cardiovascular disease death rate, for males.
As in the resulting regional and provincial mortality patterns, there are no indications of deviant sex 
mortality patterns that would cast doubt on the credibility of the life tables generated in this study.
6.4. Trends and differentials in mortality by marital status
6.4.1. Trends
To illustrate trends in mortality by marital status in the Philippines, the recorded deaths by age, sex and 
marital status in 1970, 1975 and 1979 were corrected using the adjustment factors corresponding to the 
period in question and referring to the nation as a whole (see Chapter 3)6. The 1980 Vital Statistics Report 
did not include age as a control in the tabulation of deaths by marital status and therefore could not be used 
for the present purpose. However, two sources close to 1980 provide the relevant data: the 1979 Vital 
Statistics Report and the 1985 Demographic Yearbook, with data referring to 1979 and 1982 and later 
periods, respectively. The recorded deaths by age and sex from these two sources are compared to see 
whether there was an increase in the recorded deaths between 1979 and 1982 onwards. A difference of 10 
or fewer percentage points is arbitrarily set to indicate no substantial increase. This then provides some 
basis as to which of them will be used to represent the 1980 figures. To illustrate, a comparison of the 1979 
male data (Table 6-8) with the corresponding 1982 onwards data available is performed here. It appears 
that according to the arbitrary criterion of difference, there is no substantial increase in the proportion of 
deaths recorded at the same age groups in both periods. The same absence of a large increase in the female 
data is observed but is not presented here. Given the close correspondence between the two data sets, the 
1979 data set is chosen as it is closest in time to 1980. It is assumed that the corrected deaths refer to 1980. 
This assumption may be valid as there was no substantial change in the proportional distribution of 
recorded deaths by age, sex and marital status between 1979 and 1982 and later. The ‘Not Stated’ cases for 
both age and marital status variables were distributed equally across the age groups and marital statuses.
6It is admitted that a uniform correction factor applied to adjust deaths for underenumeralion, irrespective of marital status, may 
yield results that could be misleading. However, it is unfortunate that there is no analytical method to allow for such marital status 
differentials and there are no data, which provide information to assess them. It is quite possible that deaths of married persons are 
more thoroughly reported than those of unmarried. If so, then the correct figures would indicate even larger differentials.
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Table 6-8: Comparison of the percentage
distribution between 1979 and 1982 and later of 
recorded male deaths by age and marital status, Philippines
Marital Status/ Period
Age Single Married Widowed Divorced/Separated
1979 1982
and
later
1979 1982
and
later
1979 1982
and
later
1979 1982
and
later
15-19 22.8 21.5 0.3 0.3 0.1 0.1 2.5 0.3
20-24 23.6 23.1 1.9 1.9 0.1 0.2 4.8 3.1
25-34 21.9 23.0 9.6 9.8 1.1 1.0 14.1 14.4
35-44 4.8 10.0 14.0 13.3 2.7 2.8 15.9 20.6
45-54 6.4 7.2 17.1 17.5 5.8 5.7 18.6 20.5
55-64 4.8 5.4 19.1 19.7 12.4 12.1 17.2 14.8
65-74 4.5 4.2 20.1 19.9 22.8 22.8 13.0 12.9
75-84 3.1 3.2 12.1 13.1 28.4 32.9 8.9 8.9
85+ 1.7 2.2 5.2 4.5 26.1 22.4 4.3 4.5
Not
Stated 1.4 0.2 0.6 0.0 0.5 0.0 0.7 -
Total 
Per cent 100.0 100. 0 100..0 100. 0 100 .0 100. 0 100.0 100.0N 18236 19518 63318 72441 15376 16030 517 582
Sources: National Statistics Office. Vital Statistics Report 1979. 
United Nations. 1985 United Nations Demographic Yearbook.
Table 6-9 presents age specific death rates for each of the marital status categories, single, married, 
widowed and divorced or separated, by sex from 1970 to 1980. There are no indications of substantial 
changes in the mortality patterns for married males and females and for widowed and divorced or separated 
females since 1970.
A peculiar feature of Table 6-9 is the oddity of the 1975 age-specific death rates for the single, widowed 
and divorced/separated at ages 40-44 years and over, an oddity not evident with the overall central death 
rates used in the generation of life tables (Chapter 4). The odd pattern observed is that the 1975 figures are 
generally higher than the 1970 and 1980 figures for single females, and for widowed and 
divorced/separated, both sexes. The 1975 rates for single males show the reverse pattern. An inspection of 
Table 6-10 reveals a possible explanation. It appears that more single persons are classified as males than 
females in 1975 as seen in the higher percentages of males and lower percentages of females in 1975 
compared with the corresponding values in 1970 and 1980. This pattern is not markedly present with the
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registered deaths, and with larger denominators, the resulting rates are biased downwards, for males, and 
upwards, for females, in 1975 as reflected in Table 6-9. Among the widowed of both sexes, the 1975 
census figures are generally lower than the 1970 and 1980 figures, suggesting that some widowed cases 
might have been classified in the other categories, possibly, the single category, for males, and married 
category, for females, as shown in the higher percentages of married women in 1975 compared with 
percentages of married women in 1970 and 1980. Again, the widowed category in the 1975 registered 
deaths does not portray the same absurd pattem in the 1975 census data. No marked peculiar pattem is 
observed with the 1975 divorced/separated category. The very small numbers and possibly missed events 
may be the more plausible explanations of the oddity of the 1975 figures for this category. In effect, it 
appears that there are some problems in the classification of marital status in the 1975 census.
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Table 6-9: Death rates(per 1000) specific for age, sex and 
marital status, 1970-1980
Marital Status / Period
Sex/Age - —  - --  - - - ---
Single Married Widowed Divorced/
Separated
1970 1975 1980 1970 1975 1980 1970 1975 1980 1970 1975 1980
Male
15-19 2.0 2.0 2.2 3.8 3.0 2.6 15.7 17.7 11.8 5.4 23.2 16.1
20-24 4.0 3.8 4.3 3.0 2.6 2.1 16.3 10.4 6.5 4.3 9.1 7.4
25-29 6.8 5.8 6.9 3.7 3.0 2.7 16.6 16.8 12.6 6.3 11.3 5.1
30-34 11.0 8.9 10.1 4.5 3.8 3.5 14.3 13.9 11.9 5.6 7.8 8.2
35-39 14.2 13.4 14.8 5.7 5.3 5.0 14.5 13.6 13.3 9.5 10.5 7.3
40-44 20.6 17.2 19.1 7.0 6.8 6.7 16.1 20.9 16.0 8.3 19.1 7.8
45-49 23.4 19.1 23.4 8.7 9.1 9.2 19.8 20.7 18.9 11.8 15.9 11.9
50-54 30.2 25.6 30.8 12.0 12.1 12.0 23.0 26.3 21.9 9.5 16.9 11.6
55-59 42.3 29.9 34.7 16.7 16.3 16.8 30.7 29.1 28.9 9.7 19.3 12.6
60-64 52.3 42.7 48.3 22.0 25.4 21.8 38.8 54.9 36.6 13.8 23.3 20.3
65-69 74.7 43.6 62.4 36.9 33.6 32.1 59.1 54.8 48.9 18.1 23.8 16.7
70-74 86.3 52.4 76.4 41.6 47.6 45.7 67.0 81.2 67.2 17.6 41.9 33.2
Female
14-19 1.4 1.4 1.4 2.0 2.0 1.5 17.2 19.5 20.6 1.9 2.1 2.4
20-24 1.8 1.8 1.8 2.3 2.2 1.7 5.5 8.7 5.2 0.7 3.6 1.2
25-29 2.8 2.7 2.8 2.6 2.5 2.1 4.3 6.4 4.9 2.2 5.7 2.1
30-34 4.0 4.6 4.0 3.3 3.1 2.6 7.8 7.1 4.3 3.7 2.6 2.1
35-39 6.1 6.5 5.8 4.1 4.0 3.6 7.0 7.8 5.0 2.2 3.2 4.0
40-44 8.0 9.2 7.7 5.2 4.9 4.5 7.4 9.1 5.9 3.0 4.6 2.9
45-49 9.6 12.4 9.2 6.3 6.0 5.5 9.0 10.5 8.0 4.5 5.4 4.0
50-54 13.2 16.5 12.5 8.0 7.9 7.8 13.3 12.2 10.6 2.5 8.7 5.1
55-59 18.6 24.9 14.7 11.3 10.7 10.1 15.9 17.0 12.4 4.7 9.4 4.4
60-64 22.0 45.4 21.8 18.4 17.9 15.7 20.1 29.9 18.2 11.8 13.2 8.8
65=69 39.5 52.8 30.6 28.9 25.8 23.7 37.0 34.2 27.9 20.3 29.2 15.1
70-74 49.3 82.0 48.3 40.0 41.1 38.3 45.0 52.7 44.9 27.1 38.8 15.9
Sources: National Statistics Office. 1970, 1975 and 1979 Vital 
Statistics Reports and 1970, 1975 and 1980 censuses.
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Table 6-10: Percentage distribution of the population and deaths by
by marital status, sex and selected ages, 1970,1975 and 1980
Marital Status / Period
of data/ 
selected
Single Married Widowed Divorced/
Separated
age s ----
1970 1975 1980 1970 1975 1980 1970 1975 1980 1970 1975 1980
Male
Population 
40-44 4.8 6.1 5.4 92.2 91.4 91.8 2.2 2.0 2.1 0.6 0.4 0.7
45-49 3.7 5.2 4.2 92.3 91.3 91.9 3.3 2.9 3.1 0.6 0.5 0.7
50-54 3.2 4.9 3.6 90.7 90.1 90.8 5.1 4.4 4.8 0.6 0.6 COo
55-59 2.8 4.5 3.1 89.8 88.9 89.4 6.7 5.9 6.6 0.6 0.6 0.8
60-64 2.8 4.8 2.9 86.2 85.9 86.6 10.0 8.7 9.6 0.7 0.6 0.7
65-69 2.8 5.2 2.8 83.0 82.8 83.9 13.4 11.3 12.5 0.7 0.6 0.7
70-74 2.6 5.4 3.1 77.1 76.9 78.2 19.2 16.8 17.6 0.7 0.8 0.7
75+ 2.6 6.5 3.5 64.5 64.8 67.0 31.7 27.8 28.2 0.6 0.8 0.6
Registered deaths 
40-44 11.6 12.8 12.9 78.1 75.9 77.3 4.4 5.0 4.2 0.6 1.0 0.7
45-49 8.3 9.3 9.2 79.1 79.3 79.9 6.5 5.8 5.4 0.7 0.8 0.8
50-54 7.0 8.8 8.0 79.3 77.7 79.2 8.6 8.4 7.6 0.4 0.6 0.6
55-59 6.0 7.2 5.6 77.6 78.4 78.8 10.7 9.3 10.0 0.3 0.6 0.5
60-64 5.6 6.5 5.4 73.5 71.1 74.5 15.1 15.7 13.9 0.4 0.6 0.6
65=69 4.7 5.8 4.7 70.7 72.2 73.1 18.4 16.1 16.6 0.3 0.4 0.3
70-74 4.4 4.9 4.4 63.3 64.9 67.1 25.5 24.2 22.3 0.2 0.6 0.4
75+ 2.7 5.3 4.0 47.3 49.3 50.4 42.0 38.3 38.7 0.3 0.6 0.3
Sources: National Statistics 0££ice. 1970, 1975 and 1979 Vital 
Statistics Reports and 1970, 1975 and 1980 censuses.
199
Table 6-10: Percentage distribution of the population and deaths by
by marital status, and sex selected ages,
1970, 1975 and 1980 (continuation)
Marital Status / Period
Sex/type-----------------------------------------------------------------
of data/ Single Married Widowed Divorced/
selected Separated
ages --------------  --------------  --------------  ---------------
1970 1975 1980 1970 1975 1980 1970 1975 1980 1970 1975 1980
Female
Population
40-44 7.3 6.8 7.0 85.1 87.1 85.6 6.2 5.1 6.0 1.1 0.9 1.3
45-49 6.7 6.1 6.7 82.3 84.7 82.5 9.8 8.2 9.4 1.1 0.9 1.4
50-54 7.3 6.0 6.9 75.1 79.5 76.9 16.1 13.5 14.6 1.1 1.0 1.4
55-59 7.4 5.7 6.9 70.5 74.4 71.4 20.9 18.8 20.4 1.0 1.0 1.2
60-64 8.3 6.1 7.3 58.2 65.1 62.4 32.1 27.7 29.0 1.0 1.0 1.1
65-69 7.9 6.6 7.8 52.1 57.3 54.9 38.9 35.0 36.3 0.8 1.0 0.9
70-74 7.5 6.7 8.6 38.7 44.2 43.4 52.6 47.8 46.7 0.7 1.1 0.8
75+ 6.3 8.1 8.6 26.5 29.6 27.1 66.0 61.2 63.0 0.4 1.0 0.7
Registered deaths
40-44 9.9 10.9 10.5 76.0 74.9 77.0 8.0 8.3 7.0 0.6 0.7 0.8
45-49 8.8 10.5 9.5 73.0 71.2 71.9 12.3 12.2 11.8 0.7 0.7 0.9
50-54 10.2 10.2 9.5 65.6 66.1 66.8 18.4 17.4 17.3 0.3 1.0 0.8
55-59 10.9 10.5 8.7 59.5 59.3 62.9 24.8 23.8 22.2 0.4 0.7 0.5
60-64 8.7 11.1 8.8 52.4 47.4 54.7 31.7 33.6 29.7 0.5 0.6 0.6
65-69 8.7 10.5 8.7 42.9 45.3 47.1 41.3 36.7 36.7 0.5 0.9 0.5
70-74 7.7 10.2 9.1 33.0 34.1 36.7 50.7 47.4 46.5 0.4 0.8 0.3
75+ 6.2 8.6 7.6 18.4 19.8 19.5 66.7 63.1 64.4 0.3 0.7 0.4
Note: Base=total number, all marital statuses + not stated cases, 
for each age group.
Sources: National Statistics Office. 1970 1975 and 1979 Vital 
Statistics Reports and 1970, 1975 and 1980 censuses.
As seen in Table 6-9, a similar pattem of mortality differentials by marital status and sex is evident from 
the 1970 to 1980 rates; so the 1980 rates are sufficient to demonstrate such differentials.
If the small number of cases of single people at ages 35 years and over, of widowed persons at ages 
below 35 years, married persons aged 15-24 years and divorced or separated at all ages, is ignored, 
Philippine data reveal the following patterns (Figure 6-11): (1) excess male mortality irrespective of marital 
status; (2) more pronounced marital status differential among males than females; (3) regardless of sex, 
single persons showing the highest mortality, widowed ranking next, married following next and divorced 
or separated, the lowest mortality; and (4) absolute differences in mortality experience by marital status 
increasing with age for both males and females.
If the analysis is confined to those age groups with sufficient cases, which narrows down to comparing 
the married and widowed at ages 35 years and over, among males, the gap between the married and
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Figure 6-11: Death rates specific for marital status by sex,
Philippines, 1980
—O—  Single 
Married
• ■■ Widowed 
----  Div ./Separated
15-19 20-24 25-29 30-34 35-39 40-44  45-49 50-54 55-59 60-64 65-69 70-74 754-
Age
Female
15-19 20-24 25-29 30-34 35-39 40-44  45-49 50-54 55-59 60-64 65-69 70-74 75+
Age
Single 
Married 
Widowed 
Div ./Separated
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widowers is much larger than the gap between married women and widows. Widowers have higher 
mortality than widows, suggesting the weaker status of males in facing the loss of their partners, thus 
leading them to chronic poorer health and higher mortality. Despite the uniform correction factors used in 
adjusting the registered deaths by marital status, all of these observed patterns are in accord with the 
literature on mortality differentials by marital status reviewed in Subsection 6.1.2. Crude insights into the 
marital status differentials in the Philippines are then useful but consideration should also be given to the 
role played by the selective influences acting in the registration of deaths by marital status.
It now becomes clearer that the excess male mortality, as noted earlier, is most notable among Filipino 
widowers and single men. It is also probable that single Filipino men are more likely to turn to risky life 
styles than married men, who, being the main breadwinners for the family, are likely to take more care of 
their health because of their responsibilities. Despite the demanding roles faced by married women in the 
workforce in attending to both their husbands and children, they still manifest lower mortality than single 
women. It would be interesting to investigate further the reasons behind such patterns. However, in this 
study, this has not been covered owing to the unavailability of relevant data.
6.5. Summary
To summarize, this chapter has established the following national trends in mortality: a rapid decline in 
overall, infant and childhood mortality levels before 1960; a plateau in infant and childhood mortality 
levels thereafter, a deceleration in male and female gains in life expectancy during 1960-1970, followed by 
a constant then retrogressing pace of male survival improvement and a temporary retarding then 
accelerating increase in female survivorship. It has also demonstrated that the methodological issues raised 
with respect to change in expectation of life at birth as a measure of mortality change are not important 
with Philippine data. Analysis of economic trends has revealed some coincidence between mortality and 
economic trends, suggesting the need for further investigation of the processes operating in the complex 
interrelationships between development and mortality. The Philippines is still lagging behind other 
countries such as Costa Rica, Hong Kong and Singapore in the improvement of male survival, but is 
catching up with female survivorship.
The chapter has found no indications of ‘outliers’ as to trends and differentials by region, province and 
sex that would cast doubt on the credibility of the life tables generated in this study. The expected 
variations in mortality by region and province, with the more developed regions and provinces showing 
higher life expectancies at birth than the less developed ones, are borne out by the data. The significant 
relationships between life expectancy, males and females, and the composite index of development indicate 
the need to examine such relationships in greater detail, by looking at the individual socioeconomic and 
health-related indicators, themselves (the topic of Chapter 7), the robustness of the constructed composite 
index of development and the plausibility of the life tables constructed. The almost universal lower female
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than male mortality and the peaking of sex gaps at early adult years evident in the estimates are consistent 
with other Philippine studies.
The chapter has also provided support for the general contention that married people have lower mortality 
risks than the single and widowed; that regardless of marital status, males are more disadvantaged than 
females; single males and widowers experience much higher mortality than married men; widowers have 
higher mortality than widows; and the gap in mortality experience by marital status is more pronounced for 
males than females and increases with age for both males and females; these patterns are in accord with 
findings in other countries, but they may also be partly the result of the selective influences acting in the 
registration of deaths by marital status. It has also demonstrated an oddity in the marital status distribution 
in the 1975 census, implying some errors or problems in the classification of marital status in this census.
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Chapter 7
Covariates of Overall Mortality
7.1. Introduction
There has been increasing attention paid to the relationships between socioeconomic development and 
population dynamics, and between socioeconomic development and health. From the development 
planning side in some developing countries, like the Philippines, where health is considered as part of the 
population sector, population policies and programs are formulated as integral parts of the overall 
development strategy. For instance, the four main objectives of the Medium-Term Development Plan, 
1987-1992 of the Philippines are: alleviation of poverty; generation of more productive employment; 
promotion of equality and social justice; and attainment of sustainable economic growth. The Plan 
emphasizes the fact that these objectives can be realized only if economic growth is sustained along with 
reduction in population growth (National Economic and Development Authority, 1986b). While there is no 
specific mention of health in these main objectives, it can be inferred that health promotion is an integral 
part of the objectives. In sectoral planning, population, health and nutrition are integral and reduction in 
population is viewed in this context. In fact, the 1987 Philippine population policy calls for an integrated 
approach to the delivery of health, nutrition and family planning.
In the formulation of consistent and feasible sets of policies and projects, however, planners need some 
insights into trends in both development and population as well as into the relationship between 
development and population variables. For example, in the provision of health services, health planners 
face problems of determining priorities: which subgroups of the population require top-priority attention. 
They also encounter the closely related problems of resource allocation and cost, which are particularly 
serious in the developing world where available resources are most limited and allocation problems are 
most binding; thus there is a continual process of competition between health and other development 
options. It is imperative that health planners understand the socioeconomic and health relationships if they 
are to design effective policies; in this respect the results of research play a major role as sources of 
information for planners. Concomitantly, a far greater research effort along these lines is clearly needed in 
the Philippines.
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This section considers research on the population and development interrelationships,1 and on the 
association between development and health in general and between development and mortality at the 
macro-level in particular. Jones (1982) reviewed the integration of population and development policies 
and programs in Asia, discussed five key issues and presented a number of situations where these issues 
can be operationalized. These issues are:
(1) the appropriate location of a population unit within the structure of the central planning authority; (2) 
the relative weight to be given to establishment of a population unit within the central planning authority as 
compared to fostering the planning capacity of the sectoral ministries in this field; (3) the degree of 
decentralization of population planning appropriate in cases where the central planning authority has regional 
units; (4) the relative position of the national family planning co-ordinating board and the central planning 
agency in cases where (as Indonesia and Malaysia, for example) the mandate given to the family planning 
board is in fact broader than the planning and oversight of the national family planning programs; and (5) the 
role of high-level population policy co-ordinating committees such as those established in Korea, Thailand 
and Indonesia (Jones, 1982:34).
Jones also summarized current knowledge on the complicated interrelationships between population 
dynamics and trends in economic and social development and noted the incompleteness of the current 
understanding of these interrelationships and hence the need for more research.
McNicoll (1977:16) noted a temporary lull in the discussion of the interrelations between demographic 
processes and development; he delineated many links between population change and other aspects of 
development and the unsatisfactory consensus position on population-development interrelations. Hoping 
to contribute to the re-entry of population questions into the arena where substantive political issues of 
development are debated, he argued that the main reason for these trends, particularly the last, is the 
inadequate incorporation of a structuralist perspective, which is the analysis of the process that makes up 
‘... the context or environment of demographic behaviour, ... that resists change or that changes slowly 
relative to the other elements of a system ....’ or the study of the social structure that may impinge on 
economic and demographic change.
Christian et al. (1977:63) designed an intersectoral health and socioeconomic model for developing 
countries to assist health planners in the planning process. In their words, ‘At a macro-level the model 
describes the health and other relevant socio-economic sectors, their interactions and simulates the dynamic 
behaviour of the overall system; at a micro-level it examines the expansion of health services’. The 
Population/Development Planning and Research Project of the Philippine National Economic and 
Development Authority (1983:70-71) produced a similar theoretical model showing how demographic 
processes interact with aspects of the socioeconomic systems and the various social concerns of 
government.
Stevens (1977:817) argued that in analysing the relationship between health and economic development,
it is crucial to take ... the longer-run view, to consider the impact on economic development of technical 
and organizational change induced by improved health status. Failure to explore these relationships will 
mean neglect of a potentially important factor in the development process.
'For an extensive review of the literature, see Jones (1982).
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Benyoussef and Christian (1977) reviewed literature on health care and cited countries like China, 
Tanzania, Venezuela, India, Cuba, Niger, Iran and Sudan where the development of primary health care has 
been impressive. They identified the areas of primary health care that need further attention as: refinement 
and improvement in co-ordination of local, regional and national health efforts; maintenance and 
importance of training courses for the primary health care workers; and continuous extension of primary 
health care coverage until all segments of the population have access to health care services. Dunlop and 
Caldwell (1977) presented an economic and social analysis of how priorities in the provision of health 
services are determined. Mushkin (1977) exemplified the importance of evaluation of health policies and 
actions and noted the need for more research, experimentation, extensive and intensive evaluation and 
measurement. In examining the relationship between primary health care and socio-political structure in 
Sweden, Britain, the Soviet Union, the United States, China and Chile, Sidel and Sidel (1977) found that 
primary health care is closely related with the socio-political structure of a given country. Given the 
different socio-political structures among these countries, the extent to which primary health care is 
attained varies with Sweden and the United States still predominantly technological and physician-based 
primary care; Britain, through the National Health Service, striving to provide more equitable access to 
primary health despite the constraints of the socio-political structure; the Soviet Union, with its primary 
health care system largely socialized, centralized and professionalized but free provision of primary care to 
all; and China and Chile, during the Allende regime, as clear illustrations of the use of primary health care 
as a leading edge and the existence of close ties between primary health care and the socio-political 
structure. Sidel and Sidel (1977:415) contended that ‘primary health care is both a reflection of the 
society’s political, social, economic, and cultural history and current structure and, in some countries, a 
leading edge for change in that structure.’
Some fertility studies focused on measuring the effect of fertility decline on economic development. One 
example is the recent study of Mason et al. (1986) on the relationship between population growth and 
economic development using Asian data, the gist of which is that rapid fertility decline speeds economic 
development (East-West Center, 1987), confirming Caldwell’s (1976:358) point that fertility decline 
precedes industrialization and helps bring it about (see also Chapter 6). In mortality research, quantifying 
the role of mortality decline on economic development has not been given the same attention as measuring 
the effects of economic development or exogenous factors on mortality, although Preston (1974, 1980) 
discussed the possible effects of mortality declines on population size, output and output per capita.
As reviewed in Chapter 6, while some countries in the developing world experienced mortality reductions 
over time, in other countries, which had a rapid mortality decline before 1960, mortality change levelled 
off. The causes of these patterns have remained contentious. For example, in relation to the unprecedented 
mortality decline in the less developed countries (LDCs) during the 1940s and 1960s, Preston (1980:290)
noted that
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Considerable dispute remains about whether the decline has been a by-product of social and economic 
development as reflected in private standards of nutrition, housing, clothing, transportation, water supply, 
medical care, and so on or whether it was primarily produced by social policy measures with an 
unprecedented scope or efficacy. A third possibility is that technical changes reduced the relative costs of 
good health. This possibility is usually subsumed within the social policy position because it is clear to most 
observers that the major technical changes that have occurred - immunization against a host of infectious 
diseases, vector eradication, chemotherapy - had to be embodied in social programs in order to affect the 
mortality of the masses in LDCs.
Preston (1975, 1980) demonstrated that mortality declines in the LDCs during the 1940-1970 period were 
not merely residual by-products of socioeconomic development as measured by income, literacy and 
nutrition, but mainly due to major structural changes that occurred in the relationship between mortality 
and socioeconomic development. His three socioeconomic development indicators explained only about 
30 per cent of the dramatic increase in life expectancy at birth during the same period; the remaining 70 per 
cent of life expectancy improvement was explained by variables omitted in his analysis, these variables 
being indicated by the structural shift he quantified in the development-mortality linkage. He postulated 
that these omitted variables were exogenous, non-development-related factors such as anti-malarial 
programs, immunization and other vertical governmental and international programs and improvements in 
personal health practices. His findings appear consistent with what has been the central theme of the 
mortality transition theory, as discussed in detail in Chapter 6, in developing countries where mortality 
declined at a very fast rate during the same period 1930 to 1960 in the absence of economic development.
Nonetheless, in recent years, the pace of mortality change has been slow. Preston’s (1986) analysis 
focused on the period 1965-1969 to 1975-1979 provides insights into the factors responsible for the 
sluggish mortality decline; in contrast to the earlier analysis, it revealed the social and economic variables 
of income, literacy and nutrition as the dominating factors in explaining mortality decline during the decade 
in question. However, as Preston (1986:34) wrote, the greater role of the social and economic factors in 
explaining mortality decline
does not result from faster improvements in social and economic conditions during the recent period or 
from an increased responsiveness of mortality to social and economic variables. Rather, the exogenous 
factors appear to have operated with sharply reduced intensity ... Reduced international commitment to health 
in developing countries may be one explanation.
In this chapter, the same type of analysis using Philippine data will be performed to gain insights into the 
factors that accounted for the decelerating mortality decline in the Philippines during the 1960-1970 period 
for both sexes, constant then decelerating male mortality and steady then accelerating female mortality 
decline during the 1970-1975 and 1975-1980 intervals, respectively, and the levelling off of infant and 
child mortality since the 1960s.
Pendleton and Yang (1985) showed that socioeconomic variables and levels of health and health care 
expenditure are significantly associated with mortality in developing countries. In their multiple regression 
(ordinary least squares) analysis, Alachkar and Serow (1988) discovered that around 88 per cent of the 
variance in life expectancy in 185 developed and developing countries is explained by the share of the 
labour force in agriculture, the level of fertility as indicated by the crude birth rate, the proportion of the 
population enrolled in secondary school and the number of persons per physician.
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In the macro-level studies on the determinants of infant and child mortality2, several social, economic and 
demographic variables have been found to be strong predictors of infant and child mortality (Flegg, 1983; 
Hobcraft et al., 1984; Ware, 1984; Chidambaram et al., 1985). In their analysis of data from developing 
countries using stepwise multiple regression, Christian et al. (1977) considered the following variables: 
calorie and protein availability per capita; medical services indices such as doctors, nurses and hospital bed 
availability per capita; per capita adult illiteracy rates; and the proportion of the population with access to 
adequate water supply and adequate sewage disposal. The proportion of the population having access to 
potable water emerged as the strongest predictor of infant mortality, explaining approximately 60 per cent 
of the variance in the logarithm of infant mortality.
A study undertaken by the International Bank for Reconstruction and Development (World Bank, 1975), 
which noted a marked association between the per capita income and health status of a developing country, 
argued that one way to improve health conditions is to raise the standard of living in terms of per capita 
income. It also pointed out the similarity of the health conditions of the poor everywhere, mainly 
characterized by the predominance of faecally- related and airborne diseases and malnutrition as major 
killers. It showed the cumulative and synergistic interrelationships between economic and population 
variables. For example, a population growing very fast is likely to put pressure on land which in turn leads 
to overcropping, soil degradation and poor nutrition. Rapid population growth also creates housing 
congestion thus increasing the probability of spreading infectious diseases. It also generates difficulties in 
providing safe or sufficient water or sanitary facilities.
In the Philippine case, there are very few pertinent macro-level studies of health and mortality, mainly 
because of the lack of comparable regional and provincial indicators of mortality, health and 
socioeconomic development. Herrin and Paqueo (1985) contended that the pace of decline in mortality in 
the country coincided with changes in real per capita consumption expenditures, PCE grew at an annual 
rate of 3.9 per cent in the 1950s, dropped precipitously to 1.5 per cent during the 1960s and rose slightly to 
1.6 per cent per year during the 1970-1975 interval. Zablan (1983) tested the assertion that medical and 
technological advances had already reached their limit in reducing the level of mortality in the Philippines 
by using two models, the medical-development model and the pure development model. By contrasting the 
resulting variances and specific effects of her predictors from these two models estimated independently, 
she found insignificant individual effects of her health variables in her medical-development model, 
leaving literacy as the sole important predictor; in her pure development model, there were significant 
effects on life expectancy at birth of percentage of towns with electricity, percentage of the population aged 
25 years and over with no schooling, and number of manufacturing establishments per 10,000 population. 
On the basis of these results, she concluded that development factors are the dominant determinants of 
Philippine mortality.
2Relevant literature on the determinants of infant and child mortality at the micro-level, i.e. individuals rather than aggregate 
populations as units of analysis, is found in Chapters 8 and 9.
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That there is a link between mortality and socioeconomic modernization in the Philippines is the issue 
tackled by Rieger et al. (1981)3 in their bivariate analysis. They found that life expectancy at birth was 
correlated significantly with their development indicators: percentage of population urban, percentage of 
towns with electricity, percentage of population 25 years old and over with college education, and number 
of manufacturing establishments per 10,000 population.
Still using Philippine data and extending the bivariate analysis of Rieger et al. (1981) but using different 
development indicators and health indicators within a multivariate context, West (1981) concluded that 
high levels of regional infant mortality were associated with low levels of female education, low 
socioeconomic status index, a low proportion of the population having adequate garbage disposal and 
access to safe water supply, a high proportion of the population living more than five kilometres from a 
hospital and a high proportion of women using traditional birth attendants. She also demonstrated that 
provincial infant mortality decreased with the proportion of females with elementary education and with 
the proportion of households with pumped water, but increased with the proportion of males who are 
farmers and of females who married early.
Some studies on the proximate determinants of mortality in the Philippines were also undertaken. These 
studies consistently revealed large regional and provincial differentials by nutritional status and morbidity 
rates (Rorencio, 1977; Layo, 1977; Paqueo, 1977; Battad, 1978).
The main goal of this chapter is to augment the above meagre Philippine macro-level studies through an 
extensive exploration of the development and mortality linkage. It expands the significant bivariate 
association between the composite index of development and mortality discerned in Chapter 6 by linking 
the socioeconomic and health related statistics themselves at the provincial level, as presented in Chapter 2, 
with mortality. Specifically, it identifies the socioeconomic and health related variables that have 
significant correlations with life expectancy at birth and infant mortality. Then it ascertains the variables 
which have a direct influence on the dependent variables in question. The objective of the analysis is to 
obtain the best fitting regression model for the socioeconomic, health-related and mortality relationships. 
Lastly, it examines the specific role played by structural shift or change and changes in these development 
and health-related indicators on overall survival. In effect, the type of analysis performed by Preston (loc. 
cit.), is undertaken.
3The authors made it clear that their analysis is mainly centred on correlations and they did not aim to extensively explore the 
development-mortality link in a multivariate context.
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7.2. Methodology 
7.2.1. Model
Understanding Philippine mortality requires a theoretical framework which is dependent on the 
availability of relevant measurable explanatory variables. In understanding child mortality in developing 
countries, Mosley and Chen (1984) developed a proximate determinants framework, the key of which is 
that all social and economic determinants of child mortality necessarily operate through a common set of 
proximate determinants: maternal factors, environmental contamination, nutrient deficiency, injury and 
personal illness control. This key element holds true with any type of mortality as the dependent variable. 
In essence, there are other intervening variables such as public health interventions and programs and 
improvements in personal health practices, biological and medical mechanisms, and so on through which 
socioeconomic determinants operate in affecting mortality. In short, given that socioeconomic 
development is an integrated process, its relationship with mortality is very complex, and on theoretical 
grounds, its effects on mortality operate through other proximate determinants. This conceptual framework 
should be the basis in analysing mortality.
However, in most instances, especially in developing countries, measurable indicators of the proximate 
determinants are non-existent, particularly at the macro-level. What is even more distressing is the paucity 
of studies that identify the importance of the role of socioeconomic development, owing to the lack of 
relevant data. This is particularly true in the Philippines as the previous chapters have demonstrated. 
Nonetheless, making use of the available socioeconomic and health-related data themselves (Chapter 2) to 
seek some explanations of the decelerating mortality change, both sexes, during the 1960-1970 period and 
differing pace of change by sex thereafter is a contribution to the current stage of Philippine mortality 
research. Chapter 6 has provided some initial background of the trends in mortality through an analysis of 
economic trends. It has also shown a strong positive correlation between the composite index of 
development and life expectancy at birth. Examining further the factors behind these trends is then the next 
task. Identifying the role of socioeconomic and health-related factors and structural changes in determining 
the Philippine level of mortality provides some guide to health planners, not only in considering ways to 
improve the health of Filipinos but also to remind them of the importance of these factors.
Our model then is that life expectancy and infant mortality are functions of selected socioeconomic 
development and health-related factors, disregarding the intermediate mechanisms through which they 
operate4. Owing to data constraints with provinces as units of analysis, the indirect and direct effects of 
these socioeconomic factors through the health-related factors are not distinguished. The analysis focuses
4Chapters 8 and 9 contain a more detailed discussion of the Mosley and Chen framework and relevant studies notably the Cebu 
Longitudinal Health and Nutrition Study, that estimated the indirect and direct effects of underlying and proximate determinants of 
child health or mortality.
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on the independent effects of each while controlling for the others. With health-related factors as 
intervening variables simultaneously examined, the proximate component of the Mosley and Chen 
framework is accounted for in the estimation of the net effects of the underlying socioeconomic variables. 
Conversely, with the underlying component controlled for, the net effects of the proximate variables are 
estimated. Note however, that these proximate variables are just crude proxies of the proximate component 
in the Mosley and Chen framework. Moreover, what is inherent in the present analysis is ‘the problem 
common in the social sciences of drawing causal inferences from observational (as contrasted with 
experimental) data’ (Trussed and Rodriguez, 1990:111), which is the measurement of the role played by 
unobserved or unmeasured variables or heterogeneity. The same authors, however, reviewed, suggested 
and demonstrated several approaches to allow for this unobserved heterogeneity, pointed out the 
corresponding limitations and concluded that ‘the methods proposed to correct for unobservable 
heterogeneity deliver less than is commonly assumed, particularly because of an inherent non-identifiablity 
involved when the analyst must rely on observables to assess goodnes-of-fit’ (p. 129). What further 
aggravates this problem in the present study is the fact that most of the factors in question are just proxy 
variables (see Chapter 2, Sections 2.2 and 2.3).
The above problems may be minimized in the present analysis because as noted in Subsection 7.2.3, the 
ordinary linear regression model is used and as shown in Chapter 2, Section 2.3 and later in this chapter 
(Subsections 7.4.1 and 7.4.2), there are no serious violations of the assumptions of this model. Effects of 
these variables are estimated with regard to three periods, 1960, 1970 and 1980. Identical regression 
models for the three periods provide the basis for measuring the specific role of structural shift and changes 
in the indicators as is explained below.
7.2.2. Data
The analysis incorporates four measures of mortality as the dependent variables: the expectation of life at 
birth for males, females and for both sexes combined and infant mortality rates generated in the life table 
construction (Chapter 4) for the 55 to 73 provinces for the three reference dates of analysis plus Metro- 
Manila for 1980 and the City of Manila for 1960 and 1970. Treating life expectancy separately by sex may 
shed some light on the excess male mortality pattem in the country as demonstrated in Chapter 6. One 
question that may generate interest is ‘Which particular socioeconomic development and health related 
indicators are more beneficial to the female population than the male population?’. In Chapter 2, Sections 
2.2 and 2.3, the qualitative and quantitative appraisal of the socioeconomic and health-related indicators 
revealed that these indicators are plausible and usable for further multivariate analyses, but caution should 
be taken in the interpretation of the findings.
The independent variables are those classified into two main categories as shown in Table 2-1 (Chapter 2) 
for each of the provinces under consideration. The first relates to socioeconomic development: it includes
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percentage urban (URBAN), average family income (INCOME), agricultural output per worker, in pesos 
(AGRICL), percentage using electricity for light (ELECT), road density (ROAD), number of motor 
vehicles per 10,000 population (MOTOR) and education indicators of three types, percentage literate 
(LITERACY), percentage with at least high school education (HSCHOOL) and percentage with elementary 
education (ELEM). All except INCOME, which is available only for the 1980 period, and AGRICL, which 
is available only for 1960 and 1970 reference dates, are available for all three years in question. These 
socioeconomic variables fall under the ‘underlying’ group of variables in the Mosley and Chen framework.
The second category refers to health related variables as indicated by the percentage with a safe drinking 
water supply (WATER), the percentage with sanitary toilet (TOILET), the population per hospital bed 
(HOSPBED), the level of child malnutrition (MAL), the population per rural health unit (RHU), the 
population per physician (DOCTOR), the population per nurse (NURSE) and the population per midwife 
(MIDWIFE). Only WATER, TOILET, HOSPBED and IAH are consistently available for all the years in 
question. MAL is only available for 1980 and all the health manpower indices - RHU, DOCTOR, NURSE 
and MIDWIFE - are available only for the 1970 analysis. These health-related variables mediate the 
relationships between the above socioeconomic variables and mortality.
The derivation and assessment of these indicators were discussed in in Chapter 2, so it is sufficient here to 
stress that INCOME and AGRICL for 1970, ROAD and MOTOR for 1980 and 1960, and the 1970 items, 
MAL, RHU, DOCTOR, NURSE and MIDWIFE do not really refer exactly to the year under consideration. 
Nonetheless, as noted in Chapter 2, the patterns of provincial variations in these variables are assumed to be 
similar between the year in question and the year of availability of these statistics. Arguments for and 
supporting evidence of the validity of such assumptions are also presented in Chapter 2.
It was also shown in Chapter 2 that most of these variables are highly skewed. To attain approximate 
normal distribution, all of these variables, except ELEM (all years), WATER and LITERACY (1980 and 
1970) and TOILET (1980), which were found to be normally distributed, are transformed into logarithmic 
forms for the present analysis. These available measured variables may or may not have a bearing on 
mortality. Most of them are highly intercorrelated (Chapter 2, Subsection 2.3.3). There are also three 
education indicators and both LITERACY and HSCHOOL are shown to be on a par as useful education 
indicators (Chapter 2, Subsection 2.3.2). Statistical and theoretical appraisal of these indicators in relation 
to mortality is one of the concerns of the next two sections.
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7.2.3. Methods
Two analytical strategies are adopted. The first is a bivariate analysis using zero-order correlation 
coefficients as the measures. The second is a multivariate analysis so as to consider the simultaneous 
effects of those that emerge as closely related with life expectancy and infant mortality, using the 
conventional ordinary least squares regression technique. In discussing the results, the interacting role 
played by theory and empirical results is considered. Put in a different way, the emerging results are 
substantiated and put in the context of relevant literature.
The available socioeconomic and health-related data as listed earlier are potential regressors but they are 
numerous and intercorrelated (Chapter 2, subsection 2.3.3); so it is necessary to determine which of them 
are the best predictors. This can be attained in various ways. One may be a purely qualitative approach of 
selecting those which correspond closely to WHO’s recommended indicators (see Chapter 2, Section 2.2) 
or to those variables well established in related biomedical and social science research. For example, 
average family income is a direct measure of income distribution and is expected to have a direct bearing 
on health and mortality. However, summarizing the views of Casterline et al. (1989:16) the role of this 
variable has been relatively neglected in recent research owing to three possible reasons: (1) household 
income levels and distributions are regarded as less manipulate than other determinants and inherently 
difficult to modify, and the required policies politically unpalatable; (2) common perception that research 
over the past two decades has demonstrated that income is not a dominant determinant of child survival; 
and (3) scarcity of income data. Another way is a purely quantitative strategy, subjecting these variables to 
statistical selection process. A combination of the first two ways is another way, which is used in the 
present analysis.
In principle, as Cox and Snell (1981:20) put it, the aim of the analyst should be ‘... to describe all 
available data in a single form of model with as many parameters as possible constant over all data sets, 
and variation that does occur between data sets should, so far as is feasible, be explained’. To adhere to 
this principle, the first step is to select from the list of socioeconomic and health-related variables those that 
satisfy the above principle to obtain a regression model consistent with theoretical information and by 
known limiting behaviour. In effect, the question addressed here is ‘which is the best fitting equation or the 
most parsimonious model that describes the socioeconomic, health-related and mortality relationship in a 
given year under study?’.
There are two extreme approaches to selecting variables for regression models. One is the forward 
approach which starts with the simplest model and builds up the model by adding variables one at a time. 
At each stage, the variable that makes the greatest improvement, according to some criterion, is brought in 
to produce the next model. The process is then repeated. In this approach, in the early stages, the model 
being tried is incomplete, for example, important regressor variables will not yet have been included in the
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model. This is its major drawback, the possibility of not being able to examine fully the importance of all 
potential regressors and hence, some variables, though important, are likely not to be included, especially 
when the starting point is an arbitrary choice among several radically different possibilities.
The other is the backward approach which starts with all variables in the model and systematically 
eliminates variables according to some criteria. Having to start with all potential regressor variables, the 
backward approach is not faced with the difficulty associated with the arbitrary choice among interrelated 
possibilities because it starts with all possibilities and eliminates irrelevant variables. In this manner, no 
potential regressor is likely to be missed, especially if the saturated model is correctly specified. However, 
the major problem of this approach is that with so many possibilities to start with, it tends to involve only 
automatic selection procedures and because of too many parameters to estimate, in the early stages big 
models may not be very well fitted, making it difficult to distinguish between important and less important 
variables. Nonetheless, despite its major limitation, the backward approach , as Cox and Snell (1981:22) 
wrote,
is the safer one and should normally be used when it is not too ponderous and especially when there is a 
major interest in and uncertainty over the primary formulation of the problem. The forward approach is more 
appropriate for the secondary aspects of the problem, e. g. over the structure error.
A synthesis of these two approaches is the stepwise approach which seeks to fulfil both the elimination 
and addition of variables according to some criteria. SPSS-X (1988) performs all these three approaches, 
implementing its own criteria of selection. The present study uses this computer package, with the 
stepwise variable selection approach.
There are three goals of the variable selection exercise. The first is to select from the three available 
education indicators, one that best represents education. The second is to obtain the optimal models for 
each period in question. The third is to identify those variables that emerge as important consistently for all 
three years to come out with identical models to gain further insights into the factors responsible for the 
slackening mortality decline since 1960, except for a spurt in improvement of female survival during the 
late 1970s (Chapter 6, Section 6.2). Apart from the optimal models to be estimated, the role of exogenous 
factors represented by the structural shift variable and of changes in the influence of the significant 
predictors over time needs to be estimated along the lines of the Preston model (1975, 1980, 1986). This 
requires identical regression models for the three years in question, 1960,1970 and 1980.
Before proceeding to examine the results, it is useful to clarify the term structural shift. Structural shift 
refers to any major change occurring in any given type of structure in a society. The type of structure can 
be of any kind: it is possible to talk of structures of industry, occupation, governmental set-up, health, 
socioeconomic development, mortality, the relationship between mortality and development and so on. The 
decline of agriculture and the growth of the service sector may be termed industry shifts. The change from 
a democratic form of government to a socialist system may be named governmental shift Health delivery
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shift may pertain to the change in focus from hospital-oriented health services to a primary health care 
system employing local health workers to deliver health services to the majority of the population. The 
rapid growth of the economy of the nation is an example of economic shift. The increase, decrease or even 
disappearance of the significant influence of a socioeconomic variable on mortality is a structural shift in 
the relationship between mortality and that particular variable. Fuchs (1965, 1974, cited in Preston, 1980) 
found that the strong positive relationship between life expectancy and per capita income in the more 
developed countries in 1940 disappeared in 1970. This is a clear example of structural shift in the 
development-mortality linkage.
The structural shift in the development-mortality relationships is one of the concerns in this chapter. This 
structural shift is primarily reflected in the intercept of the resulting regression equation. The procedure of 
estimating the amount of change in the mortality measure attributable to this structural shift is discussed 
below. It is sufficient to define it here to set the understanding of the forthcoming results. This structural 
shift refers to factors or variables exogenous to the variables considered in the regression models. These 
factors may refer to those identified by Preston (1980, 1986) as social policy measures, technical changes, 
vertical governmental and international health programs (such as expanded programs of immunization, 
malaria eradication, provision of public safe drinking water supply), and improvements in personal health 
services. They may also refer to natural factors such as climate, epidemics, earthquakes, floods and so on. 
They encompass all variables that have a bearing on mortality but are not considered in the regression 
models.
This structural shift may be constant across provinces when there are no changes in the regression 
coefficients in the models. If this is so, then the structural shift is solely due to factors exogenous to those 
factors considered in the models. If there are changes in the regression coefficients, then this structural shift 
depends on both the exogenous factors and the changing conditions of the variables in the regression 
equations. The changes in the indicators refer to the increase in the magnitude of individual effects of the 
indicators on the dependent variable. These changes may be due to fast improvements in these indicators 
during a particular period. For instance, using Fuchs’s example (1980) again, per capita income is the 
development indicator or predictor of life expectancy. In his regression decomposition procedures, Fuchs 
(1980) found that about a third of the observed change in life expectancy in the less developing countries 
between 1940 and 1970 can be attributed to the growth or increase in per capita, an improvement in the 
development indicator, represented by per capita income, and two-thirds to a shift in the life expectancy- 
income relationship. This shift is an example of the structural shift in the development-mortality linkage.
Another possible cause of the changes in the regression coefficients of the variables considered is the 
drastic reduction of the effects of exogenous factors such as international funding to developing countries 
on the health arena to effect wider spread of medical technology and public health to depressed areas, thus
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causing a greater gap between these depressed areas and the more advantaged areas and making the 
socioeconomic variables become more dominant determinants of mortality. In fact, this has been the main 
contention of Preston’s later study (1986), that the emerging greater role of the social and economic 
variables in explaining mortality decline in the more recent period than the earlier period does not mean 
faster improvements in social and economic conditions in the developing countries during the recent 
period, or an increased responsiveness of mortality to social and economic variables but a reflection of the 
sharp decrease in the effects of exogenous factors such as governmental aid and poor implementation of 
health programs. In effect, these exogenous factors are the intermediate mechanisms through which the 
socioeconomic variables operate in affecting mortality. If the role of these intervening or proximate 
determinants decreases in importance, naturally, the effect of the socioeconomic variables becomes more 
prominent. Given that the Philippines experienced a fall, then a temporary rise and again a fall in economic 
growth during the period 1960-1980 (Chapter 6), the likely explanation for any changes in the individual 
effects of the indicators to be observed in this study during the same period is along the line of Preston’s 
(1986) contention as discussed above.
The concerns in this chapter are the structural change occurring in the relation between mortality, 
socioeconomic development and health and the changes in the individual effects of the indicators on 
mortality between periods. Quantifying their role enables us to gain some insights into the forces behind the 
steady survival improvement for males and the constant then accelerating increase in life expectancy for 
females in the country as demonstrated in Chapter 6.
To discover whether an across-the-board shift had occurred between the dates in question, two 
approaches are followed. The first approach follows a two-stage procedure. The first stage is testing the 
null hypothesis that the estimated intercepts are equal. If they are equal in the three years, and there is also 
no change in the slopes, then there is no shift or change in the socioeconomic-health-mortality relationship 
since 1960.
In testing the equality of intercepts between years of two identical models, the same model is estimated 
based upon pooled data but with a dummy variable, indicating the shift added into the equation, 1 being 
assigned to the earlier year and 0 to the later year. The coefficient of this dummy variable is the difference 
between the two years, an indicator of structural shift under the assumption that the slope is constant for 
both years. If this coefficient is significant, there is a shift in the structural relationship between mortality 
and the indicators or predictors assuming no changes in the effect of the indicators during the same periods 
under consideration.
The second stage is to test whether there is constancy of slopes. If the slopes are constant over time, then 
the amount of change in life expectancy attributable to the shift in the relation between life expectancy and 
the indicators can be attributed solely to the factors exogenous to the variables considered in the regression
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equations. If they are not constant, the estimation of the specific effect of the shift variable becomes more 
complicated because the shift is not represented by the intercept alone but by the entire set of regression 
coefficients, suggesting that the shift depends on the conditions of the indicators. That is, there is a 
stronger effect of the indicator, hence greater variability between the poor and rich areal units in one year 
than in the other year in question. One way to perform the testing of constancy of slopes assumption is to 
use the test statistic, t designed for testing an hypothesis concerning the slope of a regression line. The 
formula as specified by J. H. Pollard (personal communication, 1990) is as follows:
f= (b j -b2)H (s^/SSxj+(s22/S S x2))
where bx and b2=the unstandardized b coefficient in
the earlier and later year regressions, 
respectively
sx and s2=the standard deviation in the earlier
and later year regressions, respectively
SSXl and SSx2=X"=1Xi2 - ((X!U Xi)2/n)
Xi=the value of the predictor variable in the earlier 
and later year regressions, respectively
n=number of observations in the earlier and later 
regressions, respectively.
The number of degrees of freedom is n1+n2-4.
Any value of calculated t falling outside the critical values at a given level of significance indicates that 
bjis not equal to b2, which means that a significant change in the effect of the predictor in question on life 
expectancy between the two periods occurred, and the null hypothesis of constant slopes is rejected.
A further approach of calculating the effect of structural shift is the regression decomposition technique. 
This technique offers a solution to the problem of estimating the amount of change attributable to the shift 
in the relation between life expectancy and changes in the indicators when the constancy of slopes 
assumption does not hold. It decomposes the difference in the level of life expectancy between two periods 
into four components: (1) changes in individual effects of indicators; (2) structural shift; (3) local 
peculiarity in the earlier period; and (4) local peculiarity in the later period.5 The local peculiarities are 
indicative of measurement errors,6 which are very useful in obtaining confidence in the resulting optimal 
models. This decomposition technique is quite similar to the method of Kitagawa (1955) of identifying the 
‘components of the difference between rates’.
In this approach, predicted values of life expectancy at birth are estimated for each areal unit using the 
regression equations for each period separately. For example, between 1970 and 1980, three predicted
5The assistance of Professor Helmut Mühsam in the theoretical formulation of this approach is gratefully acknowledged.
Measurement errors indicated by the peculiarities may refer to random errors, data quality or unobserved variables that may be 
important.
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values of life expectancy at birth are calculated. The first is the predicted 1970 life expectancy from the 
1970 regression equation, considering the 1970 values of each indicator. This value estimates the life 
expectancy at birth for a given areal unit at its 1970 socioeconomic and health-related status level. The 
second is the predicted 1980 life expectancy from the 1970 regression equation, using the 1980 values of 
the indicators. This value signifies what life expectancy would be for a given areal unit at its 1980 
socioeconomic and health-related status level if no structural change had occurred in the relationship 
between mortality, socioeconomic development and health-related status level. The third is the predicted 
1980 life expectancy from the 1980 regression, considering the 1980 values of the indicators. This value 
estimates life expectancy at birth for a given areal unit at its 1980 socioeconomic and health-related status 
level. The difference between the second and first predicted life expectancies at birth indicates the amount 
of change in life expectancy at birth attributable to changes in the effects of indicators as defined above. 
The difference between the third and second predicted life expectancies at birth indicates the amount of 
change in life expectancy at birth attributable to the structural shift, also defined above. The difference 
between the first predicted life expectancy at birth and the 1970 observed life expectancy at birth indicates 
local peculiarity in the 1970 data, which is indicative of measurement error. The difference between the 
1980 observed life expectancy at birth and the third predicted life expectancy at birth indicates the local 
peculiarity in the 1980 data, which means measurement error. The sum of these four differences or 
regression decomposition components is equal to the difference between the observed 1980 and 1970 life 
expectancies at birth.
The above elements of the regression decomposition technique are summarized in formula form as 
follows7:
°e0 (1980) -°e0 (1970) =changes in effects of indicators
+ structural shift 
+ local peculiarity in 1970 
+ local peculiarity in 1980
where:
changes in effects
of indicators=expected 1980 °e0 (E1980a) in
view of 1970 regression equation 4- 1980 
values of indicators - expected 1970 
°e0 (El970) in view of 1970 
regression + 1970 values of indicators;
structural shift=expected 1980 °e0 in view of
1980 regression + 1980 values of 
indicators (E1980b) - E1980a
local peculiarity in 1970=E1970 - observed 1970 °eo(O1970)
7The terms (-01970) and (01980) in the right-hand sides of the last two components (local peculiarities) have different signs 
because they maintain the signs of the same terms in the left-hand side of the main equation which is being decomposed. Hence, in 
the brief form of the main equation [01980-01970=(E1980a-E1970)+ (E1980b-E1980a)+(E1970-01970)+(01980-E1980b)], all the 
same terms with unlike signs in the right-hand side cancel out leaving the simple equality of 01980-01970=01980-01970.
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local peculiarity in 1980=Observed 1980 °eo(O1980) - E1980b.
7.3. Results: Bivariate 
7.3.1. Socioeconomic variables
Tables 7-1 to 7-3 show the zero-order correlation coefficients between the four mortality measures and 
the entire set of available explanatory variables for 1980, 1970 and 1960, in that order. As might be 
expected all of the socioeconomic variables, except agricultural output per worker, in pesos and percentage 
of the population with elementary education, are strongly and positively associated with life expectancy, 
for both sexes combined, and for males and females separately, in all years under consideration. The same 
set of socioeconomic variables indicates negative association with infant mortality over time. In 1960 and 
1970, where ln (AGRICL) is available, a correlation with all four mortality measures in the expected 
direction is observed but not significant. This measure may not be as robust as the other socioeconomic 
indicators when it comes to provincial mortality variations by socioeconomic development. The education 
indicator, ELEM has also the same weak correlation in the expected direction with all life expectancy 
measures in all years. It is only in 1970 and 1960 that it significantly and negatively relates to infant 
mortality.
As there are three education indicators being explored to arrive at the best education indicator, and given 
that ELEM is not manifesting the same consistent and significant relationship with all four mortality 
measures as LITERACY and HSCHOOL, a further examination of provincial variation by ELEM is 
worthwhile. The immediate aim is to discover whether ELEM is a candidate for elimination at this stage in 
the search for the best education indicator for the development-health-mortality linkage. It was shown in 
Chapter 2, Table 2-2, using skewness statistics related to the normal distribution, that compared with the 
other two education indicators, the percentage of the population with elementary education is less normally 
distributed. Also, if the values for this education measure in Appendix 2.4, Table A2.4.1 are examined 
only, a small variability among provinces is evident This is not surprising as a majority of people in each 
province have attained elementary education and differences in magnitude are very small among most of 
the provinces. These two factors, distributions not normal and small variability among the majority of the 
provinces in ELEM are valid grounds for eliminating it at this stage in the search for the best education 
indicator. The choice will then just be confined to LITERACY and HSCHOOL.
In 1960, 1970 and 1980, both males and females living in urban centres, on average, are more likely to 
have a longer life expectancy and to experience lower infant mortality than those in rural areas. Around 
1980, the higher the average family income, the higher the chance of surviving longer and the lower the 
probability of experiencing death of infants. Similarly, the larger the proportion of the population using 
electricity for light, the greater the chance of longer life and the less the chance of having infant deaths. In
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fact, in 1980, electricity had the strongest association (r=0.6) with all measures of life expectancy. 
Moreover, the more advanced the communication facilities, as indicated by road density and number of 
registered motor vehicles per 10,000 population, the higher the chance of surviving longer and the lower 
the level of infant mortality.
As indicators of education, the percentage literate and the percentage with high school education more or 
less display the same strength of association with life expectancy. In 1980, these percentages rank second 
in magnitude but top the list in 1970. They perform well compared with the communications indices in 
1960. In fact, in 1960 and 1970, the education-infant mortality relationship is strongly evident in all three 
education indicators. The education-mortality relationship has been widely accepted in the literature. 
Some of the arguments for this relationship are: educated persons are more likely to observe personal 
hygiene, to seek medical attention as early as possible when illness occurs and to be engaged in higher 
income generating activities thus enabling them to have better food, clothing, shelter, medical attention and 
health care, than less educated or uneducated persons.
7.3.2. Health related variables
Among the health related variables, WATER has the strongest association with life expectancy and infant 
mortality in all years in question. The higher the proportion of the population having access to potable 
water, the greater the number of years they expect to live and the lower their chance of losing infants 
through death. TOILET has the next strongest correlation with life expectancy and infant mortality.
Although it shows the lowest association with the dependent variables in question, ln (HOSPBED) is 
negatively associated with mortality in all years. Strikingly, the population per rural health unit around 
1970 is not strongly but positively associated with life expectancy and strongly but negatively related to 
infant mortality. It appears that this association is telling us something other than that which the population- 
RHU ratio indicates. It is apparent that the RHUs located in heavily populated areas are the ones actually 
and adequately functioning, as they are more likely to be manned by medical personnel, a midwife, nurse 
and, rarely, a doctor. Although rural health units have been constructed in small barangays, it is likely that 
they are not functioning adequately through lack of health manpower. What further confounds the 
emerging association is the likelihood that those living in less populated areas go to the rural health units 
located in the municipalities, towns or cities. Hence, a further investigation of this relationship is required 
before a definitive conclusion is reached.
Health manpower as measured by population per doctor, nurse or midwife shows the expected 
relationship with mortality. The greater the number of doctors, nurses and midwives available in a given 
province, the better the improvement in survivorship and the lower the infant mortality.
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In 1980, the level of child malnutrition was not significantly but negatively associated with life 
expectancy; but it was slightly and positively related with infant mortality. This observed poor association 
may be related partially to the possibility of this indicator being overestimated (see Chapter 2, Subsection 
2.2.2). If the major motivation of reporting malnourished children is to obtain higher allocation of food 
assistance, each responsible local agency in a given province tends to overreport. If this tendency of 
overreporting is present in most if not all of the provinces in question, which is likely, the real provincial 
differentials by level of child malnutrition are then substantially masked. This appears to be a reasonable 
explanation of the observed poor association, which may therefore be more artefactual than real.
7.3.3. Summaryibivariate analysis
Thus far, only two of the available socioeconomic indicators - AGRICL and ELEM - and two of the 
health-related variables - MAL and RHU - did not indicate any consistent and strong association with the 
four measures of mortality. Ln (AGRICL) and ln (MAL) were not significantly associated with all four 
mortality measures, with these associations possibly artefacts. ELEM and ln (RHU) were only 
significantly related with infant mortality. Consistent with expectation, most of the socioeconomic and 
health-related variables have bivariate relationships with the four mortality measures.
The lack of a consistent strong correlation of ELEM with all four mortality measures, the fact that the 
distribution of ELEM is not normal and the small variability in ELEM among most of the provinces are 
valid reasons for dropping ELEM from the list from which the exhaustive variable selection process is 
performed. In effect, all of the above socioeconomic and health-related variables except ELEM constitute 
such a list.
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Table 7-1: Zero-order correlation coefficients between 
mortality and socioeconomic and health-related 
indicators, 1980, Philippines
Mortality Indicator
Socioeconomic and Infant
health-related Mortality
indicator Rate
Both Both
Sexes Male Female Sexes
A. Socioeconomic
In (URBAN) 0.47 0.43 0.47 -0.47
In (INCOME) 0.52 0.51 0.50 -0.34
In (ELECT) 0.58 0.52 0.61 -0.47
In (ROAD) 0.50 0.49 0.48 -0.40
In (MOTOR) 0.70 0.65 0.71 -0.59
a
LITERACY 0.59 0.56 0.60 -0.52
ln (HSCHOOL) 0.60 0.55 0.62 -0.42
a
ELEM 0.01 0.00 0.01 -0.10
B. Health-related
a
WATER 0.62 0.63 0.58 -0.44
a
TOILET 0.44 0.43 0.43 -0.33
ln (HOSPBED) -0.25 -0.27 -0.21 0.22
ln (MAL) -0.09 -0.07 -0.12 0.16
a
Original variable , all the rest are logarithmic transformations.
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Table 7-2: Zero-order correlation coefficients between 
mortality and socioeconomic and health-related 
indicators, 1970, Philippines
Mortality Indicator
Socioeconomic and 
health-related 
indicator
Infant
Mortality
Rate
Both
Sexes Male Female
Both
Sexes
A. Socioeconomic
In (URBAN) 0.42 0.41 0.41 -0.49
ln (AGRICL) 0.17 0.16 0.17 -0.13
In (ELECT) 0.54 0.50 0.54 -0.53
In (ROAD) 0.54 0.53 0.53 -0.46
In (MOTOR) 0.60 0.55 0.61 -0.56
a
LITERACY 0.59 0.55 0.61 -0.62
ln (HSCHOOL) 0.54 0.48 0.57 -0.45
a
ELEM 0.22 0.20 0.23 -0.39
B. Health-related
a
WATER 0.64 0.66 0.60 -0.53
In (TOILET) 0.61 0.58 0.60 -0.54
ln (HOSPBED) -0.29 -0.23 -0.34 0.36
ln (RHU) 0.17 0.15 0.19 -0.32
In (DOCTOR) -0.40 -0.39 -0.39 0.44
In NURSE -0.35 -0.34 -0.34 0.27
In MIDWIFE -0.31 -0.31 -0.30 0.22
a
Original variable, all the rest are logarithmic transformations.
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Table 7-3: Zero-order correlation coefficients between 
mortality and socioeconomic and health-related 
indicators, 1960, Philippines
M o r t a l i t y I n d i c a t o r
S o c i o e c o n o m i c  and 
h e a l t h - r e l a t e d  
i n d i c a t o r
Infant
M o r t a l i t y
Rate
B o t h
Sexes M a l e Fem a l e
B o t h
Sexes
A. S o c i o e c o n o m i c
In (URBAN) 0.28 0.25 0.29 -0.26
ln (AGRICL) 0.04 0.05 -0.03 -0.11
In (ELECT) 0.39 0.35 0.42 -0.45
In (ROAD) 0.51 0.48 0.52 -0.55
In (MOTOR) 0.44 0.43 0.43 -0.44
In (LITERACY) 0.36 0.29 0.41 -0.44
ln (HSCHOOL) 0.45 0.36 0.51 -0.55
a
E L E M 0.18 0.12 0.23 -0.53
B. H e a l t h - r e l a t e d
In (WATER) 0.49 0.47 0.47 -0.58
In (TOILET) 0.45 0.38 0.50 -0.50
ln (HOSPBED) -0.33 -0.24 -0.40 0.29
a
O r i g i n a l  variable, all t h e rest are l o g a r i t h m i c t r a n s f o r m a t i o n s .
7.4. Results: Multivariate
7.4.1. Variable selection, choice of the better education indicator and resulting optimal 
models
As stated earlier, given that the socioeconomic and health-related variables are interrelated (Chapter 2, 
Subsection 2.3.3), it is important to distinguish the best predictors within the framework of the linear 
regression model for analysing the covariates of life expectancy and infant mortality. Furthermore, given 
that there are only two education indicators left from which to choose the better one, it is useful to explore 
their roles separately in the multivariate analyses. In this way, we identify which of them is the better 
education indicator, as it has been widely accepted that the selection of an indicator for education is 
difficult This means performing two stepwise regressions. One includes LITERACY and the other
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HSCHOOL in the list of potential regressors. The education indicator that will be identified as important in 
this selection stage will be taken as the education indicator.
It is important to note at this stage that there are areal units with no information (missing cases) on some 
variables because of the changes in provincial composition (see Chapter 2, Subsection 2.2.2). In the 
exhaustive variable selection process, when all variables are examined, the number of observations 
becomes smaller due to these missing cases. To maintain the largest number of observations as the basis 
for the optimal models, several stepwise regressions are estimated. After considering all variables, those 
that are not identified significant and which are not available in all areal units, are dropped from the list of 
potential regressors and a rerun of the stepwise regression is performed, based on those left in the list and 
which are available in all areal units under consideration.
Five regression estimates are shown: (1) unstandardized regression coefficients (B), (2) standardized 
regression coefficients also referred to as beta weights to ascertain the relative importance of each variable 
in explaining mortality given that the regressors are measured in different units (e.g. average family income 
in pesos and WATER as proportion of households having potable water supply); (3) constant or the Y 
intercept, which is the point where the regression line crosses the Y axis and represents the predicted value 
of the mortality measure when all the independent variables are equal to zero; (4) adjusted proportion of 
variation explained (R2) by the variables included in the regression equation: the adjusted R2 is better than 
the unadjusted one because there are several independent variables and the adjusted one is a statistic that 
takes into account the fact that a regression model always fits the particular data on which it was developed 
better than it will fit the population; and (5) overall test for goodness of fit of the regression equation (F).
The variable selection and choice of the better indicator of education start with the 1980 data. When all 
potential regressors were subjected to the stepwise variable selection procedure, ln (MAL) did not turn 
significant8. Since not all areal units have this information, it is dropped from the list to maintain the 
largest number of observations as possible, and the stepwise regression is again estimated.
Table 7-4 presents the results for the two education indicators. The variables In (MOTOR) and WATER 
are influential indicators of overall and male life expectancy, irrespective of which education indicator is 
regarded. With LITERACY as the education indicator, In (MOTOR), WATER, In (ELECT) and 
LITERACY are strong regressors of female life expectancy. LITERACY also joins In (MOTOR) as 
meaningful indicators of infant mortality. However, with In (HSCHOOL) as the potential education 
indicator, the education effect disappears. For female life expectancy, the addition of LITERACY 
increases the variance explained from 0.60 (from the model with In (HSCHOOL) as the education 
indicator) to 0.62. Although the increase is less than 10 per cent, the magnitude of its effect is on a par with
8The same explanation for this result is given in Subsection 7.3.2.
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WATER and ln (ELECT). It appears that LITERACY is the better education indicator for the 1980 data, 
when related with mortality. This finding is consistent with the voluminous literature (some reviewed in 
Section 7.1) and WHO’s recommendation on the importance of literacy for enabling people to understand 
their health problems and ways of solving them, and for facilitating their active involvement in community 
health activities. Recall that both LITERACY and HSCHOOL are on a par as education indicators but the 
higher zero-order correlations of In (HSCHOOL) with the other indicators serve as the basis of choosing In 
(HSCHOOL) as the education indicator in the construction of the composite index of development.
The 1980 optimal models then are those related with LITERACY as the education indicator. In effect, 
for 1980, the best description of the socioeconomic-health-related-mortality linkage is indicated by modem 
transportation, electrification and literacy (development measures) and access to potable drinking water 
(proxy of health).
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Table 7-4: Regression estimates of the effects of the 
variables selected for inclusion according 
to stepwise selection method on measures of 
mortality by education indicator
Mortality measure/sex/regression coefficient
Education ---------------------------------------------------
indicator/ °e0
variable ---------------------------------------  IMR
Both sexes Male Female Both sexes
B Beta B Beta B Beta B Beta
weight weight weight weight
A. Literacy as education variable★ ★ ★ *
In (MOTOR) 2.11 0.47 1.70 0.39 1.59 0.32 -7.53* ★ k k
WATER 0.08 0.42 0.09 0.47 0.05 0.23 -**
In (ELECT) - - - 0.77 0.22 -***
LITERACY - - - 0.07 0.20 -0.34
Constant 45.01 43.73 44.85 124.56
2
Adjusted R 0.60 0.56 0.62 0.39
F 53.42 45.43 29.69 23.49
B. High school attainment as education variable★ ★ k 1
In (MOTOR) 2.11 0.47 1.70 0.39 1.86 0.38 -10.18* * *
WATER 0.08 0.42 0.09 0.47 0.07 0.32 -**
In (ELECT) - - - 0.81 0.23 -
Constant 45.01 43.73 47.71 109.71
2
Adjusted R 0.60 0.56 0.60 0.34
F 53.42 45.43 36.43 37.78
-0.44
-0.28
- 0 . 5 9
★
Significant at 0.01 or below level ★ ★
Significant at 0.03 level.
* * *
Significant at 0.04 level.
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Turning to the 1970 data, more health-related variables are available for this year than for 1980; this is 
rather unfortunate. The unavailability of such statistics at the provincial level may reflect the problem of 
having two regional concepts of administrative aggregation - regions and provinces. During the 1970s and 
1980s, emphasis was given to regional administrative subdivisions in response to the regional development 
planning focus. Concomitantly, the unit of data collection and publication of important statistics had been 
biased towards regional aggregation, and the provincial unit of data collection and publication had not been 
given the same attention.
In the univariate analysis (Subsection 7.3.2), it was found that the larger the population per rural health 
unit (ln (RHU)), the higher the life expectancy and the lower the infant mortality. This unexpected 
direction is further investigated in the multivariate context. Hence, there are three main interests with the 
1970 data, explanation of the puzzling association between In (RHU) and mortality, choice of the better 
education indicator and optimal models.
Let us turn to the first interest In this case, the education indicator used is LITERACY. Table 7-5 
presents the stepwise regression results, considering all available variables. Ln (RHU) emerges as one of 
the influential predictors of female life expectancy and infant mortality. However, ln (RHU) has the 
opposite sign to that expected, that is, in net terms, the larger the population per rural health unit, the better 
the survival of females and the lower the infant mortality. A close examination of the coefficients reveals 
that apart from being not properly signed, the magnitude of the effects of ln RHU and ln DOCTOR on 
infant mortality is extremely high (-31.39 and 41.97, respectively).
What are the possible explanations for the unexpected associations between ln (RHU) and female life 
expectancy and infant mortality? One possible explanation is the way ln (RHU) is measured. Being 
calculated as population per RHU, ln (RHU) may have been biased by population size in each province. 
Provincial differences by population size are certainly much greater than provincial differences by the 
number of existing rural health units; thus the RHU may have been reflecting more these differentials by 
population size than by differentials by rural health units, causing the unexpected direction of association. 
The bigger the population size, the greater the demand for public health programs and the more complex 
the health problems. The interplay between these complicated problems and the important roles of the 
other variables may have resulted in the significant interaction of ln (RHU) with other variables. 
Intuitively, in more developed areas, where safe water supply, health sanitation services and practices and 
communication facilities are better, ln (RHU) may not be an important covariate of mortality because most 
of the population are likely to go to private facilities for higher quality of services. On the other hand, it is 
also equally possible that the population in these developed areas is exposed to a more crowded 
environment with poorer excreta disposal practices. Moreover, quality of drinking water is generally better 
in rural areas and empirically shown to have a smaller effect than excreta disposal practices on diarrhoea in
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Cebu, one of the 73 provinces in the Philippines (Cebu Study Team, n.d.). Furthermore, in this same study 
area, in urban areas, public prenatal care provided by a midwife at the closest city health office, the number 
of public visits decreased but the relationship is not significant while in rural areas, the reverse pattem is 
significantly evident (Guilkey et al., 1989). These contrasting patterns observed in urban and rural areas 
and the more complex health problems in urban areas are likely to yield significant interactions between In 
(RHU) with the relevant variables. To test this requires running a regression that includes all the emerging 
significant predictors and two-way interactions between RHU and each of the predictors in the equation. 
The stepwise method is used to determine significant interactions. The lower panel of Table 7-5 records 
the regression coefficients of the resulting significant interactions. Ln RHU interacts significantly with In 
TOILET, ln MOTOR, WATER, ln ROAD, ln NURSE and ln DOCTOR. These highly significant 
interactions are some of the reasons for the improperly signed effect of ln RHU and the very high 
coefficients associated with ln RHU and ln DOCTOR with infant mortality as the dependent variable. 
Therefore, since RHU may be biased by population size and significantly interacts with some of the other 
important predictors, the simplest strategy is to drop it from the list of potential predictors in the selection 
process and rerun the same stepwise selection procedure.
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Table 7-5: Regression estimates of the effects of the 
variables selected for inclusion according 
to stepwise selection method on measures of 
mortality by education indicator, 1970
Mortality measure/sex/regression coefficient
Education ----
indicator/
Both
I MR 
sexesBoth sexes Male Female
B Beta
weight
B Beta
weight
B Beta
weight
B Beta
weight
* ★
In (TOILET)1.80 0.36 1.54 0.31 - - -* *
WATER 0.05 0.33 0.06 0.37 - - -* k kk k k k k
In (ROAD) 1.89 0.27 1.68 0.25
if
-5.62 -0.15
In (MOTOR) - - 2.27 0.41 - -* * * *
In (NURSE) - - -2.39 -0.31 - -★ ★
ln (RHU) - - 4.32 0.46 -31.39 -0.66** ★
In (DOCTOR) - - - -4.08 -0.39 41.97 0.78
if
In (URBAN) - - - -8.99 -0.22
Constant 37.96 37.19 71.98 43.48
2
Adjusted R 0.48 0.46 0.55 0.76
F 16.56 14.94 16.56 41.12
Test for RHU interaction
In (RHU) x *
In (TOILET)0.16 0.34 0.14 0.32 - - -
In (RHU) x *
In (MOTOR) 0.14 0.30 - - - -
In (RHU) x **
WATER - 0.00 0.29 - - -
In (RHU) x *
In (ROAD) - 0.13 0.27 -
In (RHU) x *
In (NURSE) - - 0.27 0.58 - -
In (RHU) x *
In (DOCTOR) - - - - -3.41 -1.26
★
Significant at 0.01 or below levels. **
Significant at 0.02. level.
* * *
Significant at 0.03 level.
k k k k
Significant at 0.05 or 0.06 level.
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The focus is then on the second and third interests. For the dependent variables, overall and male life 
expectancy, ln (AGRICL) and In (MIDWIFE) are not related to mortality, once other variables are 
controlled. Ln (AGRICL) does not have a significant net effect on female life expectany and infant 
mortality. Some provinces do not have these indicators. Therefore to maintain the largest number of cases 
possible, these, including ln (RHU) are dropped from the list of potential regressors for the dependent 
variable, they are not significantly related to. Table 7-6 presents the results. With LITERACY as the 
education indicator, ln (TOILET), WATER and ln (ROAD) retain their importance with overall and male 
life expectancy even after all other variables are introduced. The influential development variables in 
relation to female life expectancy and infant mortality are ln (ROAD), ln (MOTOR) and LITERACY. In 
net terms, while ln (MIDWIFE) is meaningful to female life expectancy, ln (DOCTOR) is important to 
infant mortality.
With ln (HSCHOOL) as the education indicator, the education effect on female life expectancy vanishes, 
indicating that this education measure may not be as powerful as LITERACY in capturing the educational 
differentials by province, when related with mortality in 1970 as in 1980. While ln (HSCHOOL) is 
identified with infant mortality as the mortality measure, its direction of effect is unexpected, resulting from 
its significant interactions with ln (MOTOR), ln (ROAD) and ln (DOCTOR). The significant interactions 
of ln HSCHOOL with these three important indicators suggest use of only one of these interacting sets to 
represent the common underlying dimension. This means not using ln (HSCHOOL) as a regressor, 
therefore leaving LITERACY as the better education indicator for the 1970 data.
The resulting 1970 optimal models are then those obtained with LITERACY as the education indicator. 
According to these models, while health-related factors dominate in affecting the overall and male life 
expectancy, it is the development factors that are prominent in influencing female and infant mortality.
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Table 7-6: Regression estimates of the effects of the 
variables selected for inclusion according 
to stepwise selection method on measures of 
mortality by education indicator, 1970
Mortality measure/sex/regression coefficient
Education
indicator/
variable
Both sexes 
B Beta
weight
Male
B Beta
weight
Female 
B Beta
weight
IMR
Both sexes
B Beta 
weight
A. Literacy as education★
In (TOILET) 1.39
*
WATER 0.06
i
In (ROAD) 1.52
In (MOTOR)
LITERACY
In (MIDWIFE)
In (DOCTOR)
Constant 40.65
2
Adjusted 0.55
F 26.97
0.31
0.36
0.27
1.16
0.07
1.37
0.27
0.40
0.25
* **
1.76 0.27 -6.83 -0.20★ ★
1.88 0.33 -8.59 -0.30* * *
0.15 0.33 -.57 -0.25
*
2.74 -0.24
39.51
0.54
26.32
53.80
0.58 
22.54
17.96
37.17
0.58
22.83
0.38
B. High school attainment as education variable
In (TOILET) 1.38
i
WATER 0.06
1
In (ROAD) 1.75
In (MOTOR) 
ln (HSCHOOL)
In (DOCTOR)
0.30
0.36
0.29
1.18
0.07
1.57
0.27
0.41
0.27
In (URBAN) 
Constant
Adjusted R 
F
39.20
0.54
25.67
38.26
0.54
24.80
1.81 0.27 -7.40 -0.22* *
2.76 0.48 -16.24 -0.56*
30.24 0.39★ ★
-3.23 -0.35 26.01 0.56
*
-13.28 -0.31
69.30 -93.01
0.56
27.43
0.63
22.10
Significant interactions between In (HSCHOOL) and other variables
* * ★
In (HSCHOOL)xln (MOTOR) 17.89 2.42
•khh
In (HSCHOOL)xln (ROAD)
In (HSCHOOL)xln (DOCTOR) -28.85 -3.74
-25.03 -3.09
***
Significance levels: *=0.01 or below; **=0.03; ***=0.06 or 0.07.
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We now tum to the last set of data, the earliest period. The stepwise selection procedure yields identical 
results (not shown) for both education indicators, each considered separately in the selection process for all 
life expectancy measures. Neither In (LITERACY) nor ln (HSCHOOL) is influential once other variables 
are considered. Given the identical results from both education indicators, only the optimal models with In 
(LITERACY) as the education indicator are presented (Table 7-7). Ln (ROAD) and In (MOTOR) are the 
best predictors of overall and male life expectancy. Ln (ROAD) and ln (TOILET) are significant regressors 
of female life expectancy. With infant mortality as the dependent variable, ln (WATER) joins ln (ROAD) 
as the best indicators. The prominence of the development variables in influencing overall and male life 
expectancy and a balance between development and health in affecting female life expectancy and infant 
mortality characterize the 1960 optimal models.
The 1960 data do not reveal the importance of education. Differences among provinces in 1960 by 
literacy may not be as substantial as road density and motor vehicle-population ratio. The zero-order 
coefficients in Table 7-3 reveal lower values for literacy compared with the other two indicators. The 
dominance of road density and motor-vehicle ratio in the final equation suggests that while people knew 
how to solve their health problems during that time, the difficulty or longer time to reach health care 
facilities could have been very important factors in determining mortality. This seems reasonable as 
primary health care, although introduced in the Philippines 30 years before the 1978 Alma Ata Declaration, 
has only been on a nationwide scale and permanent basis since 1979 (World Bank (1984:58). In 1960, the 
concept of predominantly technological and physician-based primary care might have still prevailed and 
availing of this type of care by most of the population in 1960 might have been greatly hampered by lack of 
transportation or poor roads.
The consistent pattern observed in 1970 and 1980 of LITERACY being the emerging regressor in some 
of the dependent variables is a sufficient ground for considering LITERACY as the better education 
indicator in the development-health-mortality relationship. A further qualitative and quantitative appraisal 
of these ‘best’ or optimal models is the subject of the next subsection.
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Table 7-7: Regression estimates of the effects of the 
variables selected for inclusion according 
to stepwise selection method on measures of 
mortality with literacy as the education indicator, 1960
Variable
Mortality measure/sex/regression coefficient
IMR
Both sexesBoth sexes Male Female
B Beta
weight
B Beta
weight
B Beta
weight
B Beta
weight
k ★ * ★
In (ROAD) 1.68 0.30 2.56 0.40 2.20 0.35 -13.48 -0.36
* ★ ★
In (MOTOR) 2.62 0.42 1.71 0.30 - -***
In (TOILET) - - - 1.11 0.31
*
In (WATER) - - - - -16.26 -0.41
Constant 34.34 32.32 44.73 235.15
2
Adjusted 0.34 0.30 0.31 0.41
F 14.13 12.01 12.92 19.96
*
Significant at 0.01 or below level.
★  ★
Significant at 0.02 level.
★  ★  ★
Significant at 0.03 level.
7.4.2. Main features of the optimal models
The above exhaustive variable selection process has identified the optimal models or the ‘best’ and most 
economical description of the development-health-mortality relationship for 1980, 1970 and 1960. The 
‘best’ predictors of average and male mortality were number of motors per 10,000 population, road density, 
safe source of drinking water and toilet sanitation. Those of female mortality are number of motors per 
10,000 population, road density, electricity, literacy, safe source of drinking water, toilet sanitation and 
population-midwife ratio. The net covariates of infant mortality are number of motors per 10,000 
population, road density, literacy, safe source of drinking water and population-doctor ratio. These ‘best’ 
covariates provide three interrelated dimensions of development: communications, education and health. 
Motor-population ratio, road density and electricity indicate communications. Literacy represents 
education. Safe source of drinking water, toilet sanitation, population-midwife and population-doctor ratios 
measure health.
Given that the present analysis is based only on available socioeconomic and health-related variables, I 
make no claim that the resulting optimal models are perfectly specified. It is encouraging, however, that
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several general features emerge from these optimal models. The first is that these models satisfy the 
required assumptions of linearity, normality and constant variance. An analysis of residuals reveals no 
strong violations of the above assumptions (plots and histograms not shown). In a normal distribution with 
a mean of 0 and a standard deviation of 1, about 95 per cent of the cases fall within +2 and -2. Many 
standardized residuals greater than +2 or smaller than -2 would indicate that the model does not work well. 
The values of the 10 outliers or worst areal units where the observed is furthest away from the predicted 
values are around +2 or -2 for these models.
In general, the coefficients of the ‘best’ variables in all equations are properly signed. The problem of 
multicollinearity appears not to be serious as seen in the stability of the regression coefficients. These 
‘best’ indicators are not highly correlated with each other as recorded in Table 7-8. The highest zero-order 
correlation ranges from 0.51 to 0.57, which is associated with In MOTOR-WATER, 1980 data, In 
TOILET-WATER and In MOTOR-LITERACY, 1970 data and In ROAD-ln TOILET, 1960 data. These 
values are still within acceptable ranges that do not cause serious multicollinearity. The correlation values 
for the other ‘best’ regressors are close to or below 0.50.
Table 7-8: Zero-order correlations between the ‘best’ predictors
1980 1970
In ELECT-LITERACY 0.43 In ROAD-LITERACY 0.35
In ELECT-In ROAD 0.42 In ROAD-WATER 0.49
In MOTOR-WATER 0.56 In ROAD-ln TOILET 0.41
In ROAD-ln DOCTOR -0.25
1960 LITERACY-In MOTOR 0.57
LITERACY-ln NURSE -0.17
In ROAD-ln MOTOR 0.33 LITERACY-In DOCTOR -0.43
In ROAD-ln TOILET 0.51 WATER-ln TOILET 0.57
In ROAD-ln LITERACY 0.31 In MOTOR-ln NURSE 0.02
The second general feature of these optimal models refers to the proportion of variation explained. The 
1970 and 1980 optimal models explain around 60 per cent of the variance in life expectancy. In 1960, only 
about 30 per cent of the variance in life expectancy is explained by the best indicators. In 1960 and 1980, 
the proportion of variance explained in infant mortality is around 40 per cent but about 60 per cent in 1970. 
In 1980, the variance explained (40 per cent) in the infant mortality regression is much lower than the 
variance explained (60 per cent) in the life expectancy regressions. Similar findings are discerned by 
Preston (1986) and Alachkar and Serow (1988). Preston (1986:38) hypothesized that the lower variance 
explained by the infant mortality regressions is a reflection of the fact that socioeconomic variables cannot 
capture significant determinants of infant mortality. The role of proximate determinants such as 
breastfeeding or those specified within the Mosley and Chen (1984) proximate determinants framework for 
the analysis of child survival may be more important than the socioeconomic variables. In fact, the 
findings in Chapters 8 and 9 of this thesis and the relevant literature presented there strongly support this 
contention.
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Another possible reason is that the available socioeconomic and health-related variables are crude 
indicators. Nonetheless, these available indicators, no matter how crude they are as measures, do provide 
some meaningful insights into the development-health-mortality linkage and this contributes to Philippine 
mortality research. It must be stressed at this point that paucity of data has been a perennial problem in 
Philippine mortality research. To make use of available information and come up with some encouraging 
results is already a step forward.
The third feature is the evidence that the development-mortality linkage in the Philippines differs by 
mortality type, sex and period. The pure communication variables influencing male and average survival in 
1960 are dominated and balanced by health in 1970 and 1980, respectively. In contrast, the equal 
importance of communications and health in affecting female and infant mortality in 1960 turns into a 
prominence of education and communications over health in later years. These findings appear to be 
consistent more with the findings of West (1981) than with those of Zablan (1983) on the importance of 
both socioeconomic (communications and education) and health factors in affecting Philippine mortality. 
One possible inconsistency between this study and Zablan’s study is the size of the units of observation. 
This study, as well as West’s study, had 55 to 74 areal units while Zablan’s study had 13 regions as units of 
observation. It is expected that the larger the number of cases analysed, the more valid the parameter 
estimates become.
The dominance or equal importance of health-related factors in affecting male survival in recent years 
implies that poor health is becoming a major problem, particularly for males. This finding also may partly 
explain the observed increasing mortality among males aged 20 years and over, particularly those aged 
45-59 years, the ages likely to be exposed to the risk of chronic diseases. As stated in Chapter 6, analyses 
of unadjusted causes of deaths (Zablan, 1978, 1983; Tuomilehto et al., 1984; Pagtolun-an and Nam, 1988) 
are consistent in revealing that male mortality due to degenerative diseases increased clearly in the 
Philippine male population but decreased in the female population. Table 7-9 further illustrates the above 
points. A dramatic increase in respiratory diseases, the top killer for both males and females, influenza and 
bronchitis, cardiovascular diseases and certified degenerative diseases is evident for males, except for the 
slight decrease at age 45-49 years in respiratory-TB, for selected age groups between 45-69 years during 
the 1964-1980 period. Among females in the same selected age groups, a pattern of substantial decline in 
the top killing disease and a gradual increase in the other diseases in question during the same 1964-1980 
interval is observed. The causes coming from environmental hazards or the unsafe drinking water which 
are not officially recorded and identified as causes of death, may have exacerbated the communicable and 
chronic diseases faced by Filipino men. The findings of this study on trend in adult mortality, determinants 
of mortality since 1960 and of the causes of deaths studies appear to provide consistent explanations of the 
observed slackening decline in male mortality since 1960.
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Table 7-9: Cause-,sex-and age-specific death rate per 100,000 in 
the Philippines, for selected causes and adult age groups, 
1964 and 1980
Age group/date
Sex/cause 45-49 55-59 65-69
1964 1980 1964 1980 1964 1980
Male
Respiratory-TB 203 186 314 2299 452 524
Flu-bronchitis 42 64 54 126 92 294
Cardiovascular 102 191 229 418 455 940
Cert. degenerative 62 102 118 177 187 338
All causes 702 838 1144 1444 1868 2814
Female
Respiratory-TB 205 98 284 157 414 332
Flu-bronchitis 33 36 42 75 68 194
Cardiovascular 73 102 136 210 278 611
Cert. degenerative 33 37 58 75 130 182
All causes 544 416 820 770 1424 1791
Source: Pagtolun-an and Nam (1988, Table 7).
The role of LITERACY in affecting survival of Filipino women but not men suggests the particular 
importance of literacy of women for health since it is they who most often provide primary health care in 
the home. While literacy is also important for men, the dominance of the communications and health 
variables as predictors of male mortality indicates the risk they face in their places of work, regardless of 
type. For example, in the fields, where most Filipino men work, the risk of drinking unsafe water may be 
higher than at home where housewives tend to boil water if they think the water is unsafe to drink. In 
industries or factories, the environmental hazards are likely to be very great. The effect of literacy would 
have been quantified better had LITERACY been derived separately for males and females. This would 
mean a more refined analysis and different model specifications as the other independent variables in this 
thesis relate to the total population. This is one of the limitations of this study.
The last feature of these optimal models refers to the interpretation of their regression coefficients. It 
must be stressed here that the ‘best’ predictors are just indicators of economic development and health as 
noted in Chapter 2 and the earlier parts of this chapter. Direct inferences from the regression coefficients 
should be treated with care.
For example, let us take In (MOTOR). According to the 1980 optimal models, a 10 per cent gain in the 
number of vehicles per 10,000 population by itself increases overall and male life expectancy by a fifth of a
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year9. Other things being equal, a one standard deviation unit change of In MOTOR would introduce a 
greater change in female life expectancy and infant mortality than a one unit change in WATER, In ELECT 
or LITERACY (female life expectancy) and LITERACY (infant mortality rate). The coefficients of In 
(MOTOR) do not imply giving people a few more cars to improve survival. Rather, they would be taken to 
suggest better ways of accelerating economic development. It is through the rise in economic growth per 
capita that increases the purchasing power of the majority, one possible outcome of which is survival 
improvement
With respect to the other ‘best’ covariates, the same caution is required, although some of them are 
subject to direct government interventions. For instance, in 1970, a 10 per cent increase in the proportion 
of households with sanitary toilets and road density implies an increase in overall and male life expectancy 
by approximately a tenth of a year; a corresponding 10 per cent increase in the proportion of households 
with safe drinking water means a rise in overall and male life expectancy by about a year. Holding 
constant all other variables in the equation, a 10 per cent increase in road density and number of motors per 
10,000 population raises female life expectancy by 0.17 to 0.18 year, a 10 per cent increase in In 
MIDWIFE by a quarter of a year and a 10 per cent increase in LITERACY by one and a half years. A one 
standard deviation unit increase in the ratio of population per physician implies the greatest change 
(increase in infant mortality), and a one unit change in road density indicates the least change (decrease in 
infant mortality), with a one unit change in number of motors per 10,000 population and LITERACY, 
falling in between.
In 1960, the coefficients are interpreted as, a 10 per cent increase in road density and number of motors 
per 10,000 population is associated with a gain in overall and male life expectancy of about 0.16 to 0.25 
year. A 10 per cent gain in road density elevates female life expectancy by a fifth of a year and a 10 per 
cent gain in the proportion of households with sanitary toilets elevates it by a tenth of a year. Ln ROAD 
and ln WATER are of equal importance in reducing infant mortality.
In effect, all these coefficients imply the need for means of improving such indicators to effect a 
substantial improvement in survival.
To summarize, the ‘best’ socioeconomic and health-related variables that explain mortality have so far 
been identified. Development is indicated by ln (MOTOR) and ln (ELECT) in 1980, by ln (ROAD) and ln 
(MOTOR) in 1960 and 1970; education is measured by LITERACY in 1970 and 1980; and health is 
represented by WATER (all years), ln TOILET (1960 and 1970) and ln DOCTOR and ln MIDWIFE in 
1970. The proportion of variance explained by these variables is 60 per cent for 1970 and 1980 life
9A 10 per cent increase in ln (y)=ln(y*l.l)=ln(y)+ln(l.l)=0.09531018; therefore, 0.09531018*ln coefficient is the effect of a 10 per 
cent increase in y (see Preston, 1980:306).
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expectancies and 1970 infant mortality rate, about 30 per cent for 1960 life expectancies and around 40 per 
cent for 1960 and 1980 infant mortality rates. What about the remaining proportion of variance 
unexplained by these ‘best’ predictors? This unexplained variance is due to other factors not considered in 
the optimal models. Examples include the structural changes or shifts that have been discussed in this 
chapter or the the omitted variables in these optimal models, which are factors exogenous to the ‘best’ 
variables considered in the optimal models. Nonetheless, quantifying the role of these omitted variables as 
reflected in the intercepts is possible as the following subsection demonstrates.
The relevant question to be addressed is ‘Are there major structural changes occurring in the relationship 
between mortality and these indices and are there significant changes in the effects of these indicators 
during the periods 1960-1970, 1960-1980 and 1970-1980?’. Answers to this question provide further 
insights into the trends in mortality established in this thesis.
7.4.3. Structural changes in the development-health-mortality relationship
Subsection 7.4.2 has demonstrated the independent effects of development, education and health on 
mortality. Chapter 6 has established that the long-term mortality decline turned constant for infant and 
child mortality and male mortality since the 1960s and steady then accelerating for female mortality. What 
are the factors responsible for such mortality trends? Some answers to this question require obtaining 
indications of whether the influence of the ‘best’ covariates and of factors not considered in the analysis 
(structural shift) changed over time. This requires identical regression models for 1960, 1970 and 1980 
with life expectancy at birth for both sexes combined. Interestingly, although not all emerging variables 
are important through the years, there are some variables that are common predictors for two years from the 
optimal models. For instance, between 1960 and 1970, In (ROAD) significantly influences the overall 
survivorship. Between 1970 and 1980, WATER and LITERACY have remained influential in affecting 
average and female life expectancy, respectively. Although In (ROAD) did not appear in the 1980 optimal 
models, it was identified by the backward approach as important; its standardized coefficient is 0.28 which 
is comparable with the coefficient for LITERACY (0.29). Ln (WATER) did not become significant with 
the life expectancy measures because of the stronger role played by ln (MOTOR), but it was significant 
with the infant mortality measure for 1960. However, a rerun with ln (ROAD), ln (WATER) and ln 
(LITERACY) as the predictors of overall life expectancy yields ln (ROAD) and ln (WATER) as 
significant. To be comparable with the 1970 and 1980 models, WATER for 1960 is used in its original 
form. It is quite normally distributed with a skewness equal to 0.6, mean and standard deviation equal to 
47.5 and 26.6, respectively. Therefore, for the present purpose, development indicator for 1980 will be 
represented by ln (ROAD). With identical models in the three periods, taking ln (ROAD) and LITERACY 
as socioeconomic indicators and WATER as a health indicator, the identification of the roles played by 
structural shift and changes in the effects of development and health variables in the relation between
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mortality, health and development is straightforward. The relevant identical regression equations are then
the following:
1980
1970
1980
1970
1960
2
°e0=39.27+1.511n (ROAD)+0.0 6WATER+0.10 LITERACY;R= 0.49 
(23.35) (0.52) (0.02) (0.03)
2
°eo=33.84+1.561n (ROAD)+0.06WATER+0.13LITERACY;R=0.52
(3.93) (0.55) (0.02) (0.04)
2
°e0=43.56+1.651n (ROAD)+.09WATER; R=0.44 
(3.13) (0.54) (0.02)
2
°e0=41.76+1.701n (ROAD)+.08WATER; R=0.46
(2.94) (0.58) (0.02)
2
°e0=41.09+2.141n (ROAD)+.05WATER; R =0.32
(3.94) (0.80) (0.02)
A close examination of these identical models reveals that the constant term, which indicates the 
structural shift or the effects of exogenous variables omitted in the analysis, increases by a year during the 
1960-1970 period and by three years between 1960 and 1980, considering In ROAD and WATER only. 
From the 1970 and 1980 identical regressions, the constant term increases from 34 to 39 (Five years gain). 
These gains in overall life expectancy are attributable to the structural shift in the development-health- 
mortality linkage. These are preliminary indications that structural changes took place during the periods 
concerned. Given that the zero-points of In ROAD are well below the range of observed experience, these 
numerical gains in overall life expectancy are not readily interpreted. The task then is to quantify and test 
the significance of this structural shift.
Let us start with testing the equality of intercepts or assessing whether the influence of factors not 
considered in the analysis, changed over time. For the period 1960-1970, In (ROAD) and WATER are 
considered. For the period 1970-1980, In (ROAD), WATER and LITERACY are taken.
Taking In (ROAD) and WATER which are the common important covariates in 1960 and 1970, we 
estimate the same model based upon pooled 1960 and 1970 data on these variables and life expectancy. In 
addition to In (ROAD) and WATER a dummy variable is included to indicate time, 1 if 1960, otherwise 0. 
Recall that the coefficient of this dummy variable is the difference between the two years, an indicator of 
structural shift under the assumption that the slopes are equal in both years. If the coefficient of this 
dummy variable becomes significant, then there is an effect of structural shift or change between 1960 and 
1970. The same model is also estimated based upon pooled 1960 and 1980 data on the same variables to 
gain some insights into the effect of structural shift between 1960 and 1980.
Between 1970 and 1980, LITERACY is added into the model. Ln (ROAD), WATER, LITERACY and 
the dummy variable for time are the regressors based on the pooled 1970 and 1980 data.
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Panel A of Table 7-10 displays the results of the regressions without interactions and Panel B contains 
significant interactions between the dummy variable for time and the indicators. Between 1960 and 1970, 
the coefficient of the dummy variable is insignificant, indicating no structural shift effect. In fact, the 
positive sign of this coefficient, although insignificant, suggests a decline in life expectancy between 1960 
and 1970. This suggested decline in life expectancy and no significant changes in the effects of factors 
considered and omitted in the analysis further strengthen the retrogression in mortality decline during this 
decade in the Philippines.
Between 1960 and 1980 and 1970 and 1980, the coefficients of the shift variable are highly significant, 
signifying that an across-the-board shift occurred between the dates in question, the later portion of the 
1960-1980 period.
Testing two- and three-way interactions between the dummy variable and the other regressors reveals a 
significant interaction between the shift variable and WATER during the 1960-1980 period. During the 
1970-1980 interval, there are no significant interactions of the shift variable with the other regressors, 
indicating a major structural change in the development-health-mortality linkage occurring during this 
period.
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Table 7-10: Regression estimates3 of the effects of 
WATER and In [ROAD] on °e0, both sexes 
for pooled cross-sectional data, 1960-1980
Variable
Period
1960-70 1960-80 1970-80
A. No interaction considered
Shift dummy, 1 if observation
for earlier period,
O otherwise .24 -2.21 -3.11
(.68) (.00) (.00)
In ROAD 1.90 1.88 1.54
(.00) (.01) (.00)
WATER . 07 .07 .06
(.00) (.00) (.00)
LITERACY - - .11
(.00)
Constant 41.46 43.87 38.35
2
R .41 . 61 . 65
F 28.72 66.37 66.51
b
B. Significant interactions between shift dummy and indicators
Shift dummy * WATER - -.05 _
(.00)
a
Coefficients shown are unstandardized (B) and values within 
parentheses are significance levels, 
b
All two and three-way interactions included in the SPSSX 
stepwise variable selection method.
The next step is to ascertain whether the slopes are constant or the effects of the development and health 
related indicators did not change over time. If the difference in slopes between the years in question is 
significant, then the effect of shift variable is not constant across provinces but depends upon the changing 
conditions of WATER and In (ROAD) between 1960 and 1970 and of WATER, In (ROAD) and 
LITERACY, between 1970 and 1980 in provinces. This means that the shift is due both to changing 
conditions in these indicators and to factors exogenous to these indicators during these periods.
The following are the calculated values of t according to the formula in Subsection 7.2.3 of this chapter:
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Indicator 
In ROAD 
WATER 
LITERACY
Period
1960-1970 1960-1980 1970-1980* ★
1.45 2.73 2.04
-1.10 -1.54 -0.53
— - 1.18
*
Significant at 0.05 level.
According to the t values, the difference between the slopes of the regressions in 1960 and 1970 is not 
significant. Thus no changes in the effect of these indicators occurred between 1960 and 1970. In effect, it 
is evident that no major structural shift and variability changes in indicators took place during this period. 
It now becomes clear why male and female mortality decline decelerated during this period. While the 
explanatory power of In (ROAD) and WATER remains unchanged, exogenous factors such as social policy 
measures which include vertical governmental and international health programs may have also levelled 
off. There are also no indications of changes in the indicators. These findings are consistent with the 
slackening mortality decline for overall, males and females during the 1960-1970 interval. Recall that it 
was during this period that the pace of national economic growth slackened (Chapter 6). The absence of 
major structural shift and changes in the indicators and the retarding economic growth may provide some 
explanations of the causes of the deceleration of mortality during this period. The economic conditions 
during this period might have affected areas such as social and health services. The lack of health service 
data during the 1960-1970 period prevents pinpointing which aspects of the health program are greatly 
affected. Certainly, international assistance on a nationwide scale poured in after 1970. For example, as 
stated in Chapter 1, Section 1.1, the expanded program for immunization was launched in 1976. The first 
World Bank-assisted population project was in 1973 which established the Restructured Health Care 
Delivery System.
Interestingly however, between 1960 and 1980 and 1970 and 1980, only the difference between the 
slopes referring to In (ROAD) is significant; those referring to the other indicators are not significant, 
which means that there is a stronger effect of In (ROAD) and hence greater variability among provinces in 
road density during these intervals. Both exogenous factors and road improvements appear to have been 
operating in the development-health-mortality relations during these periods.
Given that the shift is represented both by the intercept and the regression coefficients of In (ROAD) 
during the 1960-1980 and 1970-1980 periods, separating the specific influence of the shift and changes in 
the regression coefficients is possible with the other approach used in this chapter, called the regression 
decomposition technique. As stated in Subsection 7.2.3, this technique provides three predicted life 
expectancies, one referring to the earlier year and two referring to the later year in question. The
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differences in these predicted values indicate the amount of increase in life expectancy attributable to 
structural shift and changes or improvements in indicators. For example, taking 1960 and 1980 as the 
periods, the predicted 1960 life expectancy is obtained by using the 1960 regression and considering 1960 
values of indicators. The First predicted 1980 life expectancy is derived using the 1960 regression equation 
but considering 1980 values of indicators. This value indicates what life expectancy would be for every 
areal unit at its 1980 socioeconomic and health-related level if 1960 relations had continued to prevail. The 
second predicted 1980 life expectancy is produced by using the 1980 regression equation but considering 
1980 values of indicators. The difference between the first predicted 1980 life expectancy and 1960 
predicted life expectancy indicates the amount of change in life expectancy attributable to change in road 
density. The difference between the second and first predicted 1980 values signifies the amount of change 
in life expectancy attributable to structural shift The difference between the predicted and observed 1960 
values indicates local peculiarity or measurement errors in the 1960 indicators. The difference between the 
observed and predicted 1980 values indicates local peculiarity or measurement errors in the 1980 
indicators. In effect, the difference between the observed life expectancy between two years can be 
decomposed into four components: changes in the indicators’ effects, structural shift, local peculiarity in 
the earlier data and local peculiarity in the later data. To simplify the analysis, the population-weighted 
mean values of the observed and predicted life expectancy and each of the four regression decomposition 
components are calculated to represent the country as a whole and they are the ones presented in Table 
7-11.
Between 1970 and 1980, for the whole country as a unit, the amount of change in life expectancy 
attributable to the structural shift is 3.1 years. This shift ranges from 2.8 (Manila City) to 4.4 (Sulu) and the 
largest shift occurs in the poorest areal units ranked according to the constructed composite index of 
development (Chapter 2) as displayed in Table 7-12, where the first, middle and lowest 10 ranking areal 
units are taken as prototypes. This shift is the amount of increase in life expectancy that is attributable to 
factors exogenous to provincial levels of road density, safe water supply and literacy. Taking two 
contrasting areal units as prototypes (Table 7-11), for Ifugao with a WATER of 41.3, ROAD of 452 and 
LITERACY of 55.4, the predicted overall life expectancy in 1970 is 51.8 years and in 1980, it is 55.5 years. 
The shift for Ifugao is 3.7 years during the 10-year period. In contrast, for Manila City with a WATER of 
100.0, ROAD of 4162 and LITERACY of 96.6, the predicted overall life expectancy in 1970 is 64.4 years 
and in 1980, it is 67.2. The shift for the most developed areal unit is 2.8 years, a difference of about one to 
two years from most of the poorest provinces.
The amount of increase in overall life expectancy attributable to changes in the provincial road density is 
1.8 years; suggesting the greater role played by structural shift during the 1970-1980 interval. What is 
equally interesting is the very small extent of local peculiarities, which are indicative of measurement 
errors. This gives confidence that the models have been correctly specified.
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Between 1960 and 1980, the role of structural shift is less dominant than the role of change in road 
density (2.4 compared to 3.7 years). But considering the shorter span of time, the 1960-1970 decade, the 
role of structural shift turns negative, and the magnitude is small, consistent with the insignificant effect of 
the shift dummy for this interval. The role of change in the effect of road density is 3.1 but this change has 
been found insignificant using the t statistic. Again, in both 1960-1980 and 1960-1970 periods, the extent 
of local peculiarities or measurement errors is very small.
What does the higher value associated with change in the effect of road density during 1960-1980 relative 
to the value associated with structural shift during the same period and to the value associated with changes 
in the effect of WATER during 1970-1980, mean? Does it mean great expansion in the construction of 
roads during 1960-1980? The answer is no. Given the economic deterioration the country has been 
experiencing since 1960, rapid expansion in the construction of roads on a wide scale appear unlikely. That 
there were improvements in this factor cannot be totally discounted, however. While there were some 
improvements in this indicator, the likely pattern would be improvements in selected provinces, perhaps in 
the provinces already at an advanced stage of development, thus causing greater variability between the 
more developed and less developed provinces, and hence more measured substantial effects of road density 
on life expectancy. Nonetheless, the message the larger values provide is the major role played by changes 
or expansion of roads in fostering gains in life expectancy, and should not be overlooked in designing more 
effective health policies.
Another possible interpretation is that the larger values associated with change in the effect of In (ROAD) 
may mean drastic reduction in exogenous factors like social policy measures, or reduced international 
commitment to health, or ineffective implementation of health plans, as seen in the smaller values 
associated with structural shift. The effects of these exogenous factors, which are likely to be the 
intervening factors through which the socioeconomic and health-related variables operate, might have been 
substantially reduced, giving rise to the dominance of the effects of road density in the 1960-1980 models. 
This appears to be another likely explanation.
7.4.4. Summary: multivariate analysis
In sum, this chapter has provided some insights into the role played by the socioeconomic indicators: 
number of motors per 10,000 population, road density, electricity and literacy; and health related indicators: 
accessibility to potable water supply, sanitary toilets and population-midwife ratio in influencing life 
expectancy. It also demonstrated that the development-mortality linkage differs by mortality type, sex and 
period. Net covariates were: of male and average survival, variables related to communications in 1960, 
health-related variables dominating those related to communications in 1970 and both communications- 
and health-related variables in 1980, and of female and infant mortality, communications and health-related 
in 1960, but since then education and communications-related variables in the dominant role. These results
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may shed further light on the excess and slackening male mortality observed, (Chapter 6) but further 
research is required.
The prominence of education (literacy) and communications-related factors on female and infant 
mortality and of communications- and health-related factors on male mortality suggests that the risk faced 
by men differs from that faced by women, perhaps owing to behavioural practices enhanced by literacy of 
women, the provider of primary health care in the home or the type of risk men face in their occupations, 
which the present study fails to examine. This is one area that needs to be investigated. The possibility 
that the increase in female education has been greater than that in male education, and so there is a stronger 
link between literacy and female survivorship is not however uncovered by the present analysis. This is a 
potential area of further inquiry. Insights from such an analysis may also explain why female survival has 
improved faster while male survival has increased at a slower rate since 1975.
The magnitude of effects of structural shift and changes in the indicators has been quantified with the 
influence of structural shift (factors omitted in the analysis) shown to have been more dominant than the 
changes in the effects of variables considered in the regressions during the 1970-1980 interval and with the 
pattern reversed during the 1960-1980 period. The amount of change in life expectancy attributable to the 
structural shift for the whole nation is about three years between 1970 and 1980, with the largest shifts 
occurring in the poorest areas and the smallest shifts in the richer areas. It is about two years during the 
1960-1980 period. The dearth of health data prevents, however, the identification of the factors represented 
by this structural shift. Preston (1975, 1980, 1986) postulated these to be anti-malarial programs, vertical 
programs like tuberculosis, international programs and improvements in personal health practices. The 
same postulate may apply in the present study. However, the need for further research on this area is called 
for.
The amount of change attributable to provincial improvements in roads for the whole country is around 
two years during the 1970-1980 decade and about four years during the 1960-1980 period. It has been 
hypothesized that the emerging dominant role of change in effect of road density is not due to fast 
improvements in this indicator but due to the selective areas where such improvements took place, and to 
the drastic reduction in the intervening determinants through which these indicators operate in affecting life 
expectancy, thus widening the gap between more developed and less developed provinces.
It has also shown that there were no structural changes or changes in the indicators during the 1960-1970 
period. These findings, in addition to the slackening of economic growth, dominance of communications- 
and health-related factors in affecting male mortality, rising adult male mortality in communicable and 
chronic diseases and substantial decrease in respiratory-TB diseases but gradual increase in chronic 
diseases in adult female mortality appear as reasonable causes of the slackening mortality decline during 
the 1960-1970 period in the Philippines.
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The socioeconomic covariates of infant mortality are number of motors per 10,000 population, road 
density and literacy and the health-related covariates are accessibility to safe drinking water supply and 
population-doctor ratio. Whether there are other factors influential to infant mortality when individual 
units are studied is worth pursuing. In fact, a closer examination of the determinants of neonatal, 
postneonatal, infant and child mortality at the micro level is the subject of Chapters 8 and 9.
The quantified extent of local peculiarities of the 1960, 1970 and 1980 data used in the regressions and 
which are indicative of errors, are minimal. This implies further confidence on Philippine data and correct 
specifications of the models.
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Table 7-11: Population weighted mean life expectancy, 
observed and predicted, and regression 
decomposition components
A. 1970-1980 (In ROAD, WATER, LITERACY)
Observed °e0
1. 1970 57.5
2. 1980 62.0
3. Difference 4.5
Predicted °e0
4. 1970 in view of 1970 regression +
1970 values of indicators 56.8
5. 1980 in view of 1970 regression +
1980 values of indicators 58.6
6. 1980 in view of 1980 regression +
1980 values of indicators 61.8
components
Changes in indicators 
Structural Shift 
Local peculiarity in 1970 
Local peculiarity in 1980
B. 1960-1980 (In ROAD, WATER)
Observed °e0
1. 1960 56.2
2. 1980 62.0
3. Difference 5.8
Predicted °eo
4. 1960 in view of 1960 regression +
1960 values of indicators
5. 1980 in view of 1960 regression +
1980 values of indicators
6. 1980 in view of 1980 regression +
1980 values of indicators
Components
Changes in indicators = (5)-(4)= 3.7
Structural Shift = (6)-(5)= 2.4
Local peculiarity in 1960 = (4)-(l)= -0.7
Local peculiarity in 1980 = (2)— (6)= 0.4
55.5 
59.2
61.6
(5) - (4)
(6) -(5) 
(4) - (1) 
(2) - (6)
1.8
3.1
-0.7
0.3
Total 4.5
Total 5.8 = (3)
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Table 7.10: Population weighted mean life expectancy,
observed and actual, and regression 
decomposition components (continuation)
C. 1960-1970 (In ROAD and WATER) 
Observed °&0
1. 1960 56.2
2. 1970 57.5
3. Difference 1.3
Predicted °&0
4. 1960 in view of 1960 regression +
1960 values of indicators 55.5
5. 1970 in view of 1960 regression +
1970 values of indicators 58.6
6. 1970 in view of 1970 regression +
1970 values of indicators 56.8
Components
Changes in indicators = (5)-(4)= 3.1
Structural Shift = (6)—(5)= -1.8
Local peculiarity in 1960 = (4)—(1)= -0.7
Local peculiarity in 1970 = (2)-(6)= 0.7
Total= 1.3 = (3)
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Table 7-12: Selected indicators, predicted life expectancy 
and structural shift referring to 10 highest, 
middle and lowest areal units in composite 
index of development taken as prototypes
Indicator Predicted 1980 Structural
Overall life Shift
expectancy based on
Prototypes WATER ROAD LITERACY 1980 1970
Regression Regression
(1) (2) (3) (4) (5) (6) = (4) - (5)
First 10 Ranking
Manila City 100.0 4162 96.6 67.2 64.4 2.8
Zambales 95.2 349 92.4 62.7 59.8 2.9
Rizal 94.6 902 91.1 64.0 61.0 3.0
Pampanga 98.9 1104 88.6 63.7 60.6 3.0
Cavite 98.3 1265 89.6 64.6 61.6 3.0
Laguna 95.1 821 90.0 63.8 60.8 3.0
Bulacan 97.9 730 89.3 63.7 60.7 3.0
Bataan 94.4 758 88.5 63.5 60.4 3.1
Benguet 84.2 702 84.8 62.4 59.3 3.1
Ilocos Norte 80.6 950 82.4 62.4 59.3 3.1
Middle ranking
Camarines
Sur 68.7 551 85.3 61.1 58.2 2.9
Sultan
Kudarat 78.7 413 72.5 60.1 56.6 3.5
Abra 80.9 676 81.6 61.8 58.7 3.1
Surigao del
Sur 70.9 329 82.3 60.2 57.1 3.1
Occidental
Mindoro 79.6 275 80.6 60.3 57.1 3.2
Catanduanes 87.0 528 84.0 62.0 58.9 3.1
Davao del
Norte 58.7 359 83.0 59.7 56.7 3.0
Siquijor 83.3 1081 79.2 62.4 59.2 3.2
Albay 72.4 661 85.0 61.6 58.6 3.0
Leyte 67.3 715 76.6 60.6 57.4 3.2
Lowest 10
Maguindanao 57.9 324 47.3 56.0 51.9 4.1
Basilan 53.3 491 49.7 56.6 52.6 4.0
Romblon 54.1 1035 82.8 61.0 58.0 3.0
Northern
Samar 60.0 236 74.0 58.2 54.9 3.3
Western
Samar 67.2 164 72.2 58.0 54.5 3.5
Tawi-Tawi 25.8 275 64.9 58.1 54.9 3.2
Mt. Province73.3 378 64.0 58.8 55.1 3.7
Sulu 41.3 452 32.4 54.1 49.7 4.4
Ifugao 36.8 311 55.4 55.5 51.8 3.7
Masbate 41.4 251 73.2 57.1 53.9 3.2
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Chapter 8
Covariates of Child Mortality: Issues and Method
8.1. Introduction
A comprehensive analysis of the covariates of child mortality at the individual level requires two 
chapters. This chapter contains the literature with relevant issues, objectives, data and their assessment and 
methodology. The second, Chapter 9, presents the analytical results.
8.2. Literature and related issues
The development of conceptual frameworks and appropriate methodological tools for analysing child 
survival has greatly contributed towards the advancement of knowledge in understanding the underlying 
causes of infant and child mortality. Nonetheless, the linkages between the socioeconomic, environmental, 
demographic, cultural, biological and behavioural factors and infant and child mortality are highly 
complex. Moreover, in actual empirical work, one cannot usually include all the factors that influence 
child survival because of the lack of relevant data, and if there are relevant data, most of the factors are 
highly correlated with each other. Hence, the attainment of the best description of these interrelationships 
has remained a major and special goal of researchers from various disciplines. Results of efforts along this 
line have been gratifying but at the same time have called for further elaborations and clarifications. 
Moreover, because of differing underlying theoretical concepts and differing availability of reliable and 
valid data, which necessarily demand use of proper statistical techniques, and disciplinary or factor focus, 
the emerging analytical frameworks and statistical methods used are of varying types. While some studies 
have concentrated on general issues, others have focused on one or two issues, but properly using control 
variables in explaining relationships between explanatory variables and infant and child mortality. These 
points are illustrated in the following literature review.
The Mosley-Chen (1984) framework for analysis of child survival has so far been generally regarded as 
the most comprehensive and systematic conceptual framework (Ruzicka, 1989) because it incorporates 
both socioeconomic and proximate determinants such as risk factors, disease processes, prevention and 
treatment. However, the biggest problem faced by researchers in operationalizing the whole framework in 
developing countries is unavailability of data, particularly the proximate determinants. In fact, Gray (1989) 
considered issues within this framework that relate to epidemiologic approaches to the study of risk factors
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to be integrated in demographic studies to expand understanding of health problems in developing 
countries. It is encouraging, however, that there are several studies in recent years that draw heavily on this 
framework, each having a unique methodology in estimating the effects of the ‘underlying’ and ‘proximate’ 
factors on child health (DaVanzo et al., 1983; Casterline et al., 1989; Guilkey et al., 1989; Cebu Study 
Team, n.d.; Popkin et al., n.d.). Results from the Cebu Study are referred to later in this section.
In reviewing Western Europe and United States data on variables linking social class to infant mortality, 
Antonovsky and Bernstein (1977:453) concluded that there is a continuing but unheeded need for data on 
social class and infant mortality and a need for the social class gap to be closed. The important focus of 
action and research is less on the traditional medical techniques and more on the broader issues of social 
change in education, welfare and health services. The issue of the role of parental education (mother, 
father or both) has been tackled and shown to be strongly influential (Caldwell, 1979; Caldwell and 
McDonald, 1981; Haines and Avery, 1982; Martin et al., 1983; Trussed and Hammerslough, 1983; 
Hobcraft et al., 1984; Gubhaju, 1984; Hull and Gubhaju, 1986; Kim, 1986; Victora et al., 1986; Cramer, 
1987; Boulier and Paqueo, 1988). Nevertheless, while maternal education persists as a strong covariate, 
there is a need to investigate its influence further. As Hull and Gubhaju (1986:116-117) argued, while 
there are reasons for arguing that the higher the educational attainment of parents, the lower the infant and 
child mortality, there is some uncertainty whether the measured effects are attributable to schooling as such 
or to other characteristics such as economic status or various social roles adopted by people with different 
levels of education which were not included in their explanatory framework or the analytical models of 
most of the above studies. Hull and Gubhaju postulated that if the educated are rich, and therefore have 
access to health care, better nutrition, domestic help, and rapid transport, then the expansion of schooling 
alone will not lead to reductions in infant and child mortality. Furthermore, education of women may mask 
the problem of women’s economic activities. Poor women are likely to work outside the home and leave 
their children in the care of inexperienced minders. The fact that they are uneducated may be less 
important than their poverty.
Hobcraft et al. (1983:219-220) are of the same line of thinking and note the difficulty of interpreting 
socioeconomic differences in infant and child mortality, as the five socioeconomic factors they considered - 
mother’s education, mother’s work status, husband’s occupation, husband’s education and mother’s place 
of residence at survey date - are all more or less remote in the causal chain leading to prevented deaths in 
early life. They contend that there are other mechanisms other than formal schooling, which were not 
included in their model, such as income, mother’s work habits, supply of medical and health care, and 
public health provisions, such as water supply, sewerage and refuse disposal, and that education may 
succeed in ending traditional and unhealthy practices, although this may not require formal schooling.
As a matter of fact, the greater role of income, reducing the effect of maternal education, is shown by
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Victora et al. (1986) in their explanatory framework of analysing social and environmental effects on child 
mortality in Southern Brazil. Moreover, in the context of their explanatory framework, Casterline et al. 
(1989) found that household income did not affect infant mortality but showed a persistent impact on child 
mortality, net of the confounding effects of other variables; that the impact of income was greater for 
educated mothers, when the father was of higher socioeconomic status and where the household had access 
to piped water; and that maternal schooling had relatively weak effects on child survival in Egypt. 
However, in Costa Rica, the ordinary least square regression results showed mother’s years of education 
the most important after controlling for age of mother, sanitation index, housing quality, level of infant 
mortality in the canton of residence, urban-rural residence and coastal and central-highlands residence 
(Haines and Avery, 1982). Concentrating on the impact of poverty on infant mortality in the United States, 
Gortmaker (1979) discovered that within his analytical framework, poverty is associated with a relative risk 
of both neonatal and postneonatal death almost 50 per cent greater than that experienced by infants not bom 
in poverty after controlling for the effects of education of mother, education of father, age of mother, birth 
order of the child, the mother’s previous pregnancy experience, health insurance held by the family, birth 
weight of the infant, and whether the child was hospitalized at the time of birth.
In rural northern Thailand, Frenzen and Hogan (1982) uncovered no support of Caldwell’s (1979) 
findings that maternal education and parental beliefs about wealth transfers are crucial factors affecting 
declines in infant mortality in developing societies. These two variables became insignificant after 
adjusting for health information, social class, district development level and whether births were wanted in 
the Frenzen and Hogan’s explanatory framework.
Drawing on household production theory, Schultz (1980) hypothesized that better educated women earn 
more in the labour market and marry better educated men; consequently they have higher family incomes 
enabling them to purchase goods and services that improve child health. Education may also increase the 
effectiveness of women’s non-market child care activities although as Schultz cautions, the fact that paid 
work requires women to be absent from the home could have an offsetting negative effect on the quality of 
child care.
Clearly, explanations of the way in which maternal education affects infant and child mortality vary.
Several studies have addressed the issue of the impact of environmental factors on infant and child 
mortality. Focusing on the effect of piped water on early childhood mortality in urban Brazil during the 
period 1970 to 1976, Merrick (1985) found in his causal model that access to piped water had a significant 
impact but ranking second to education of mothers and husbands in importance, and mediated the effects of 
community level variables proxied by per capita value added taxes. Similar fmdings were disclosed by 
Victora et al. (1986) in their analysis of 1970 and 1980 Brazilian census data that the effects of water 
supply, sewerage disposal and type of housing, though they remained significant, became weaker after
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Controlling for maternal age, number of live births, income and employment status. In their proportional 
hazards main effects model with Sri Lankan data, Trussed and Hammerslough (1983) found that net of the 
confounding effects of other variables in their model, more sanitary toilet facilities are associated with 
lower mortality, although they cautioned that the toilet facility variable, being measured only at the time of 
the survey, may not be a good proxy for the type of sewage disposal present when the children were 
exposed to risk. In their analytical framework with Malaysian data, Da Vanzo et al. (1983) also 
discovered that toilet sanitation is associated with lower postneonatal mortality even when a number of 
potential confounding variables are controlled. Haines and Avery (1982) disclosed that in Costa Rica, all 
other things being equal, the effect of moving from fair dwelling quality to good dwelling quality is a 
reduction in the child mortality index of 24 per cent and moving from a home with fair sanitation (latrine) 
to one with a sewer or septic tank reduced the child mortality index by close to 20 per cent. Casterline et 
al. (1989) disclosed no evidence of influence of toilet facilities on infant and child survival, although the 
provision of piped water to the dwelling was associated with lower infant mortality in their Egyptian data.
The part played by demographic factors - maternal age or age of mother at childbirth, parity or birth 
order, pace of childbearing - have also been given considerable attention in the literature. While age of the 
mother at childbirth and birth order have been consistently shown to be powerful determinants of infant and 
infant and child mortality, the effects of childspacing have been the subject of further inquiry due to the 
methodological difficulties and unclear types of mechanisms that operate (Edouard, 1981; Frenzen and 
Hogan, 1982; Da Vanzo et al., 1983; Hobcraft et al., 1983; Martin et al., 1983; Rutstein, 1983; Trussell and 
Hammerslough, 1983; Yudkin and Baras, 1983; Cleland and Sathar, 1984; De Sweemer, 1984; Gubhaju, 
1984; Knodel and Hermalin, 1984; Hull and Gubhaju, 1986; Kiely et al., 1986; Kim, 1986; Palloni and 
Tienda, 1986; Cramer, 1987; Boulier and Paqueo, 1988; Casterline et al., 1989; Majumder, 1989; Palloni, 
1989). The most recent work of Palloni (1989) uncovered the persistent generalized and strong effects of 
the preceding and the following interval even when controlling for contextual variables such as mortality 
levels, breastfeeding patterns and contraceptive prevalence and for individual variables, such as mother’s 
education and access to information. Palloni also found little support for the hypothesis that early cessation 
of breastfeeding is the main mechanism through which the negative effects of birth interval operate.
Other proximate determinants, such as low birthweight and pre-natal care, have been found to exert 
influence net of the effects of other confounding variables within the explanatory frameworks used in the 
studies (Gortmaker, 1979; Da Vanzo et al., 1983; Cramer, 1987; Gray and Khalidi, 1989). Nevertheless, 
Cramer and Gray and Khalidi noted the dangers in developing models of explanation from data sets that are 
inherently limited in their scope, and there is a need for a systematic analysis of the linkages between these 
proximate determinants and other determinants in the causal chain that leads to improvement of child 
survival.
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In relation to methodological issues, Long (1987:3-7) drew attention to common mistakes in quantitative 
social research resulting mainly from the rapid growth in the variety and complexity of methods available. 
These are errors of omission and commission, the meanings of which are, respectively, failure to apply 
appropriate techniques and inappropriate application of statistical methods. He stated that despite the 
frequent occurrence of these errors which often have solutions in the statistical literature, there are few 
articles or books that provide clear, practical, and accurate discussions of the issues.
On the use of weights in analysing survey data, Lee et al. (1986) have highlighted the problems and 
strategies for analysing survey data from complex sample designs. They presented three examples which 
indicated that sample weights are important in estimation, and standard errors, calculated by assuming 
simple random sampling (even with use of weights), do not always agree with those obtained by more 
appropriate methods that take the sample designs into account. Moreover, statistical packages do not 
always handle weighted data adequately.
In the statistical literature, there are arguments for and against the use of sampling weights. For instance, 
Clogg and Eliason (1987:21-27) and Thomas W. Pullum (Personal communication, 1989a) state that in 
data sets weighted on a case-by-case basis, the strategies of analysing the unweighted data by simply 
ignoring the weighting feature altogether, or analysing weighted data as if they were obtained from a data 
set without any weighting features, are both incorrect. Unweighted estimated parameters are clearly biased 
and their corresponding standard errors are incorrect Use of weights, which has been the common 
approach1, will yield unbiased parameter estimates, but estimates of the standard errors and all other 
statistical tests will be biased. Lee et al. (1986) and Clogg and Eliason (1987) illustrated these biases 
clearly and suggested some solutions.
Turning now to the Philippine case, the healthy development of Filipino children has always been one of 
the many concerns of the Philippine government. Provision of adequate health and social measures has 
remained one of its major aims throughout the government’s existence. However, health planners and 
policy-makers have been wanting more substantive and scientific studies that would enable them to 
formulate sounder plans and policies; there has been a clamour for research that would aid them to identify 
priorities. They are aware of the more common factors associated with high levels of morbidity and 
mortality: very low educational levels, poor housing and sanitation, diets inadequate in both quantity and 
quality, lack of safe drinking water and flaws in the health care delivery system (NEDA, 1986a). 
Nevertheless, given limited health resources and manpower, they need some indication as to which of these 
factors should be given top priority and emphasis. Furthermore, the prevailing issue in planning circles is 
the scarcity of studies that consider these factors in a holistic perspective. They also want to know whether 
or not the health programs they have been implementing have positive short- and long-term effects.
^russell and Hammerslough (1983:14) used sample weights assigned per case and treated the weighted sample as a simple random 
sample.
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An analysis of the covariates of child mortality is one answer to such needs; however, to date, studies of 
this sort are much fewer than corresponding studies on fertility in the Philippines. A review of these 
studies follows.
Using data from the 1968 and 1973 National Demographic Surveys (NDSs) and 1978 Republic of the 
Philippines Fertility Survey (RPFS), and within the explanatory framework used in the study, Concepcion 
(1982) discovered that child mortality was significantly affected by region of residence, wife’s education, 
hygiene and sanitation practices. These relationships held true in all three sets of data, suggesting the 
importance of these variables in influencing child mortality over time. Martin et al. (1983) made similar 
conclusions, using proportional hazards models on data from the 1978 RPFS. Ranking the predictors 
within their analytical framework according to degree of influence on child mortality, these researchers 
reported the following findings: mother’s education was the most important covariate of child mortality; 
better sanitation (quality of sanitary facilities) and presence of electricity in the household (a reflection of 
the degree of modernization and affluence) emerged as important predictors of child mortality; and type of 
water supply (pipe/artesian well/others) did not significantly affect child mortality.
A log-linear analysis of the same 1978 RPFS by Engracia (1983) revealed that access to medical health 
personnel and facilities significantly affected neonatal and post-neonatal mortality within her explanatory 
framework. Hobcraft et al. (1984) investigated the role of socioeconomic factors in infant and child 
mortality for 28 countries including the Philippines using data from the World Fertility Survey (WFS). 
Their bivariate and multivariate analyses indicated that mother’s education, husband’s occupation and 
husband’s education were strongly associated with post-neonatal and child mortality in the Philippines 
according to the explanatory framework used in the study. Their comparative analysis revealed the role of 
mother’s education on post-neonatal and child mortality in the Philippines as comparable with that in 
Kenya, Indonesia, Korea and Malaysia; the role of husband’s education with Senegal, Kenya, Mexico, 
Costa Rica, Bangladesh, Indonesia, and Sri Lanka, and the role of occupation of the husband with Senegal 
and Peru. In a separate analysis using the same WFS data set, Hobcraft et al. (1983) discovered that in 16 
of the 23 countries studied (including the Philippines), the birth of another child within 18 months 
increased with the risk of death of the child in question during the second year of its life by over 50 per cent 
within the explanatory framework used in the study.
An evaluation of the provincial water project in the country by Magnani et al. (1984), as reviewed by 
Esrey and Habicht (1986:123), revealed no substantial effect of water quantity on diarrhoea incidence rates 
for children, although the incidence rates were found to be low in the high income group and high in the 
low income group in urban areas. The same study discerned that more children from families who 
averaged less than 6 litres of water per capita per day were significantly more malnourished than the 
number of children from families who averaged 6-20 or more than 20 litres per capita per day. The
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reviewers speculated that perhaps more important than the amount of water used per person were the 
behavioural factors associated with water. The same study showed that washing hands after toilet use was 
related to a lower incidence of diarrhoea.
Madigan (n.d.) crosstabulated infant mortality rates specific for household cash income, mother’s 
education and attendant at childbirth by urban-rural residence controlling for the 13 regional administrative 
units (Chapter 2) using the 1983 NDS. He discovered that infant mortality rates are highest among the 
urban lowest economic class in Metro Manila, Ilocos, Southern Tagalog, Western Visayas, Western 
Mindanao, Northern Mindanao and Southern Mindanao; that infant mortality by education differs by 
urban-rural residence across regions, although the consistent pattern of lower mortality associated with 
higher education was evident in both urban and rural areas, but only in some of the regions; and that infant 
mortality is highest in urban areas in some regions, where the attendant at the delivery of last bom child 
was the traditional birth attendant but not in rural areas in several regions. Madigan’s analytical approach 
however prevents all his variables in question from being simultaneously examined within an explanatory 
framework, which is necessary, particularly because of the general expectation that income and education 
are highly correlated. Hence, there is a need to investigate these interrelationships further.
Some sub-areal studies have also been undertaken. Multivariate analyses of the 1979 Mortality Survey of 
three of the seven regions revealed that within the analytical framework used, child mortality was 
significantly associated with place of residence, education of both husband and wife, husband’s occupation, 
income, housing quality, sleeping arrangements, toilet facilities and the availability of electricity (Cabigon, 
1982; Concepcion and Cabigon, 1982). Johnson and Nelson (1984) analysed child mortality patterns in a 
rural province of Iloilo and found that in his causal model, a significant covariate of child mortality was a 
housing quality index based on the type of construction materials used for the walls, doors, windows and 
floors, and the type of toilet facilities found in the household. The hypothesis that high birth order could 
lead to infant and childhood mortality, with parental underinvestment as an intervening factor, was 
supported by the findings of Ballweg and Pagtolun-an (1988) using Northern Mindanao data according to 
their explanatory framework.
The ongoing Cebu Longitudinal Health and Nutrition Study, expressly built around the Mosley and Chen 
framework to address substantive and methodological issues, has several important findings with three 
being reviewed here. First, the new methodology that correctly estimates the effects of ‘underlying’ social 
factors and ‘proximate’ behavioural and biomedical factors on infant morbidity, growth and mortality 
demonstrates that: (a) conventional statistical techniques which do not take into account unobserved 
heterogeneity2 produce incorrect estimates of the effect of the risk factors on health; (b) higher maternal
2See Chapter 7, Subsection 7.2.1 for a detailed discussion of this issue.
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education leads to both lower risk of diarrhoea because of improved excreta disposal practices and of 
increase in calories given to the child and higher risk of diarrhoea because of a reduced breastfeeding; and 
(c) maternal education has little indirect effect on behaviour through water quality (Cebu Study Team, 
n.d.). Second, effects of the type of provider of, quality of and accessibility to prenatal care on birth weight 
babies differ between the urban and rural areas. Visits to either urban public, urban or rural traditional or 
rural private practitioners are related to higher birth weight babies while visits to urban private and rural 
public practitioners are associated with reductions in birth weight; care provided by a physician or nurse 
attracts urban women to public prenatal care but care provided by modem midwives tends to bring urban 
women to traditional practitioners; among rural women, the type of public prenatal care provider is not a 
problem and they are willing to wait longer and travel longer to avail of this care (Guilkey et al., 1989). 
Third, the protective effect of exclusive breastfeeding decreases with age, and supplementation of 
breastfeeding with nonnutritive or nutritive foods or liquids significantly increases the risk of diarrhoea 
(Popkin et al., n.d.).
Other related multivariate studies focused on child mortality as a predictor rather than a dependent 
variable. The mortality-fertility relationship was examined in great detail by de Guzman (1984a,b), who 
was primarily concerned with the extent of the biological, child replacement and insurance effects of child 
mortality on fertility. His analyses illustrated the importance of biological influences on the mortality- 
fertility relationship. The impact of child replacement was not substantial as only those who married later, 
at age 22 and over, who had lower fertility, and possibly were more prone to use family planning, tended to 
replace deceased children. De Guzman’s analysis of the perceptions of and attitudes towards mortality 
implied some presence of insurance effects on fertility, though not clearly enough to warrant definite 
conclusions. The inadequacy of relevant data prevented him from disentangling the biological, child 
replacement and insurance interaction effects on fertility. Birth spacing analysis based on the 1978 RPFS 
revealed that infant mortality of the birth initiating the interval substantially and significantly shortens the 
length of any given interval (Cabigon, 1984b). However, the effect of physiological reasons (the 
shortening of breastfeeding) could not be disentangled because of of the small number of cases.
Relevant studies on nutrition are worth citing. Several studies have been consistent in showing a close 
relationship between the nutritional status of children and food and nutrient intake, health status, nutrition 
and health of the mother, particularly during pregnancy, food demand factors (food threshold income, 
occupation, education, household size and food prices) and food supply situation (Quisumbing, 1985; 
Domdom et al., 1985; Florentino et al., 1986; Querubin and Bongga, 1986; Villavieja et al., n.d.).
Other studies are bivariate in nature. One of these is the Association of Southeast Asian Nations 
(ASEAN) population project on Morbidity and Mortality Differentials funded by Australian aid and
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involving four countries: Indonesia, Malaysia, Philippines and Thailand.3 Special attention is focused on 
children below age five or seven years. Results show a relationship between child mortality and number of 
persons in the household, number of nuclear family units in the household, age at marriage, education, 
occupation, number of children ever bom, contraceptive use, breastfeeding, prenatal check-up, 
immunization, regular weighing of the children, availability and accessibility to health resources, medical 
care and environmental sanitation (ASEAN, 1986). Various studies of the same nature are consistent in 
showing substantial relationships between socioeconomic factors (maternal education, occupation, 
income), as well as maternal factors (age of mother, parity) and child mortality (Alcantara, 1975; Smith et 
al., 1975; Zablan, 1975, 1983; Rieger, 1979; Williamson, 1979, 1982; Rieger et al., 1981; Mortezo, 1981; 
Rutstein, 1983; Esclamad et al., 1984).
There have also been some attempts to link proximate variables such as nutritional status and 
breastfeeding with child survivorship; but results have yielded unclear relationships (Barba et al., 1982; 
Johnson and Nelson, 1984; Cresencio and Simpson-Hebert, 1985) due to the nature of the sample, for 
example Johnson and Nelson’s study, which is limited to rural women only, to the reliability of 
breastfeeding information, and to failure to disentangle the effects of physiological, behavioural and other 
proximate determinants.
Friede et al. (1985) undertook an epidemiological assessment of immunization program participation in 
the poor rural setting of Cavite, Philippines. Within their analytical framework, using logistic regression, 
they discovered that children were less likely to be immunized if they had a high score on an Adversity 
Index (composed of measures of the weather, the number of visits the immunization team made, the 
distance, the appropriateness of the time of the day and miscellaneous problems), if they received health 
care from a native mother and child health specialist, if a parent was not on the town council, and if pain 
was an important deterrent They disclosed that age, sex, village of residence, mother’s education, number 
of pregnancies, number of living children and attitudinal measures were not important discriminators.
8.3. Objectives
The above literature review pertaining to the Philippines identifies some unanswered research questions. 
One important gap relates to considering the socioeconomic, environmental, demographic and health or 
biological influences in an integrated manner It is essential to use appropriate methodological tools.
This chapter and Chapter 9 have two aims. First, they aim to extend Madigan’s (n.d.) analysis of the 
1983 NDS by identifying which of the available demographic, socioeconomic, health related- 
environmental, and proximate variables, are important covariates of neonatal, post-neonatal, infant, and
3The data collected from this project could be used for a multivariate analysis; however, the analyses done so far are bivariate.
259
child mortality, following the conceptual framework approach and utilization of a pertinent statistical 
technique. The major focus is to examine the effects of the demographic, socioeconomic and health 
related-environmental factors on neonatal, post-neonatal, infant and child mortality to discern which of 
them exert the greatest influence. An initial exploration of the role of the available proximate factors is 
also performed to determine, in broad terms, some crude magnitudes of their effects. Results of this initial 
study of the proximate determinants will indicate whether further investigation of their role through correct 
model specifications is warranted. Second, they explore whether a simpler approach of analysing child 
mortality determinants yields meaningful patterns.
Moreover, in this chapter, an evaluation of the 1983 NDS is performed to discern whether omission of 
births and misplacement of dates of birth are seriously present. If the reliability and validity of child 
mortality indicators are not met, the results may be meaningless or misleading. In a conceptual framework
approach, as Duchene and Wunsch (1989:26) put it,
Indicators have to be both reliable and valid. Reliable indicators have small random measurement error; 
they are precise, though not necessarily valid. Validity, on the other hand, is the property of an indicator to 
be a true image of the underlying concept. Good indicators should be both reliable and valid, that is, precise 
and exact.
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8.4. Data
8.4.1. The 1983 NDS
The 1983 NDS was conducted by a consortium of research centres composed of the University of the 
Philippines Population Institute (UPPI), University of San Carlos Office of Population Studies (USC-OPS), 
and Xavier University Mindanao Centre for Population Studies (XU-MCPS). The purpose of the survey 
was to gather information on fertility, mortality, migration, nuptiality, labour force participation and family 
planning.
The 1983 NDS collected information from a nationally representative sample of 13,000 households. To 
allow for regional-level analysis in line with the regional thrust of the government, a sample of 1,000 
households per region was obtained.
The sampling design featured a two-stage sampling scheme where the primary sampling unit, the 
barangay (defined in Chapter 3) was drawn with replacement and with probability proportional to the 
number of households per barangay, in each region. The ultimate sampling unit was the household and 
was drawn systematically with a random start. Thus the sample was self-weighting within regions.
Relevant child mortality data used in this chapter are: pregnancy history; births (surviving or dead) in the 
last five years before the survey each with detailed information on breastfeeding; and last child (living or 
deceased) bom in the past five years preceding the survey with infomation on prenatal care, place of and 
attendant at time of occurrence, immunization, breastfeeding, and supplemental feeding.
Background variables, such as socioeconomic, health related- environmental and other demographic 
characteristics are drawn from the household and ever-married women files.
8.4.2. Assessment of the Pregnancy History Data
As in previous National Demographic Surveys undertaken in the country, the 1983 NDS employed the 
pregnancy history approach of collecting the following data for each sample of ever-mamed woman 
respondent aged 15-49 years: a maternity or birth history, eliciting the date of occurrence of each 
pregnancy (live birth and non-live birth), data on sex, survivorship status, date of and age at death of each 
child; and union or marriage history providing effective dates of beginning and termination, and the 
outcome of each period of sexual union. These data, plus the date (year and month) of birth of the 
respondent (or, at least her age at last birthday) at the time of the interview, are needed in a birth history 
analysis for the calculation of relevant fertility measures and the child mortality analysis in this chapter.
Maternity histories collected in surveys are likely to be affected by omission of pregnancies or births and 
incorrect dating of events either away from (Brass, 1979) or towards (Potter, 1975) the survey. The
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direction of the bias is different in different cultures. Evaluation of birth histories collected in the 1973 
NDS (Cabigon, 1976) and in the 1978 RPFS (Reyes, 1981) revealed encouragingly that such histories were 
not seriously distorted by misreporting errors in the Philippines. It is important to evaluate the 
corresponding 1983 NDS maternity history in the same way before embarking on the analysis of covariates 
of child mortality so as to avoid interpretations that are likely to be affected by such errors.
Event misplacement can cause too many events to be concentrated in a particular period when they 
should have been reported elsewhere; misplacement of births and deaths can cause false impressions of 
both the time and age patterns of fertility and child mortality. Omission of births and deaths can also 
distort time patterns of fertility and child mortality and can result in an underreporting of the levels of 
fertility and child mortality. Testing for the presence of these errors can be performed by calculation of 
fertility rates by cohort and period. Table 8-1 records such fertility rates based on the 1983 NDS.
Panel A of Table 8-1 contains cohort-period fertility rates for birth cohorts defined by five-year age 
groups at the time of the survey and for five-year periods before the date of the survey. Reading along the 
rows gives the fertility rates of the cohorts of women in various periods before the survey, that is, as they 
moved from one group to the next. For example, the cohort aged 45-49 years at the time of the survey had 
a fertility rate of 29 births per thousand woman-years of exposure 30-34 years before the survey, when this 
cohort was aged 15-19 years at that time. Its fertility rate at age 20-24 years (25-29 years before the 
survey) was 147 births per 1000 woman-years of exposure, was 209 at age 25-29 years (20-24 years before 
the survey), was 216 at age 30-34 years (15-19 years before the survey), was 165 at age 35-39 years (10-14 
years before the survey), was 72 at age 40-44 years (5-9 years before the survey) and was 14 at its current 
age at time of survey (0 -4 years before the survey). The fertility rate of 72 births per 1000 woman-years of 
exposure for this cohort when it was aged 40-44 years 5-9 years preceding the survey is directly 
comparable with the rate of 76 births per 1000 woman-years of exposure for the cohort 40-44 in five years 
preceding the survey. Reading down the columns yields the rates to different cohorts over different ranges 
in the same interval before the survey. Reading down the diagonals from the left shows the fertility rates to 
women from different cohorts over the same ages. For example, the first top diagonal indicates the fertility 
rates at age 15-19 years for each of the cohorts in question. It is in this reading down the diagonals from 
the left that signs of the above errors can be detected. Therefore, comparing these cohort-period rates at 
equivalent ages (15-19, 20-24 and 25-29 years), the first three top diagonals and particularly for older 
cohorts 35+, reveals the presence or absence of omission, event misplacement or age-misstatement. If 
fertility is actually declining, which is the more likely trend in the Philippines (see Chapter 3), and if 
reporting is accurate, the rates down the diagonals from the left, should be lower, the younger the cohort 
and the more recent the period. This pattern should be consistent in all diagonals. Specifically, if cohort- 
period fertility rates corresponding to young ages (15-19, 20-24 and 25-29 years) for older cohorts are 
generally low compared to the corresponding measures for younger cohorts, the presence of error is
indicated.
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The continuous decline over time is evident only for the five younger cohorts. The cohort-period rates of 
74 and 249 in the periods 25-29 and 20-24 years before the survey, respectively, for the cohort aged 40-44 
years at the survey, are slightly lower than the cohort-period rates of 77 and 255 for the younger cohort 
aged 35-39 years in the periods 20-24 and 15-19 years, respectively, preceding the survey. This pattern 
indicates that the cohort aged 40-44 years may have committed slight errors in their reporting. The 
cohort-period rates at any given age or period before the survey for the cohort aged 45-49 years are the 
lowest compared to the corresponding rates for all younger cohorts at equivalent ages. This oldest cohort 
appears to have committed more serious errors compared with the cohort aged 40-44 years.
Eliminating erratic variations in the cohort-period fertility rates by cumulating them over time for each 
cohort may indicate clearer signs of errors in the data. Panel B of Table 8-1 presents these cumulated 
values, which are mean parities (Pi) that the cohorts had achieved at the end of each period. Still reading 
down the diagonals from the left, the cumulated rates should show a consistent declining trend, the younger 
the cohort, if fertility is declining and reporting is accurate. If there are event misplacements or pushing the 
dates of births forward and omissions, the bias from both errors is towards under-reporting of these rates. 
Also, since the older the cohort, the more influence of both errors, these rates are expected to decrease with 
rising current age of women. If event misplacement is towards pushing the dates of births away from the 
survey, the biases may cancel and these rates may appear to have a normal pattern. Nevertheless, 
regardless of what type of event misplacement is present, the cumulated rates up to the highest ages for 
cohorts are under-reported if omission exists. Thus, if cumulated fertility rates (Pi) for cohorts aged 35-39, 
40-44 and 45-49 years at the survey, do not show an increasing trend, and if an increase in fertility with 
time is a priori unlikely, evidence of omission exists.
A close examination of the Pi values reveals that the difference in the cumulated rates for the cohort aged 
40-44 years at the survey at ages 15-19, 20-24 and 25-29 years (0.37, 1.62 and 3.15, in that order) and the 
corresponding rates for the cohort 35-39 at equivalent ages (0.38, 1.66 and 3.18, respectively) is minimal. 
At higher ages (30+ years, 15 years preceding the survey) the cumulated rates for the cohort 40-44 are the 
highest, suggesting that the younger cohorts gave accurate reports and that the cohort 40-44 committed 
slight errors, possibly event misplacement of dates of births towards the survey.
It is the cumulated rates for the oldest cohort aged 45-49 years at the survey that substantially deviate 
from the expected declining trend in the Philippines, when there are no errors. They are markedly lower 
than the corresponding cumulated rates for cohort aged 40-44 years, implying that the oldest cohort has 
either omitted such births, misplaced dates of births towards the survey date or misreported its age.
Cumulating the cohort-period rates over cohorts for each time period (Panel C of Table 8-1) provides 
further insights into the type of errors committed by the oldest cohort. The values refer to the cumulative 
period fertility (Fi) that a synthetic cohort would achieve if the period rates prevail. (Since the cohort-
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period rates are derived by relating births at a given age of the mother at birth of child in a given period to 
the corresponding woman-years of exposure, Pi and Fi correspond to the same age and period.) Again, 
reading down the diagonal from left and concentrating in the past ten years, yields a clear decline in 
fertility. Trend in the size of deviations between corresponding cumulated period rates for older successive 
cohorts differentiates between omission and event misplacement towards the survey. If the deviations tend 
to diminish as age increases, event misplacement towards the survey date is more likely to have occurred. 
If they are almost constant, omission is more likely to have happened. The magnitude of difference 
between corresponding Fi values for successive oldest cohorts in the past ten years is more or less around 
0.4 (e.g. 5.27-4.89=0.38; 5.31-4.90=0.41; 4.49-4.04=0.45; 4.90-4.51=0.39), suggesting that omission is 
more likely to have been committed by the oldest cohort.
An examination of the nature of the P/F ratios (Panel D of Table 8-1) sheds further light into error 
detection as well as confirmation of whether a change in fertility has occurred. Brass (1979:34-35) 
pinpoints several patterns of behaviour of the P/F ratios under two fertility assumptions - constant and 
declining. Under the constant fertility assumption, there is no error if the P/F ratios at all ages and periods 
before the survey are close to unity and there is no trend. Under the declining fertility assumption, there is 
no error if the P/F ratios are close to one at young ages in all periods before the survey and are greater than 
one and follow an increasing trend with age at older ages in recent periods preceding the survey. If the 
ratios at older ages in earlier periods before the survey are greater than one and show an increasing trend, a 
decline in fertility in earlier periods is indicated, but if the ratios are close to one and there is no trend, 
constant fertility is indicated. Any deviations from these patterns are indications of errors.
As noted in Chapter 3, fertility is declining in the Philippines; therefore, deviations from the declining 
fertility assumption are relevant here. A critical study of the behaviour of the ratios reveals that they are 
close to one at young ages in all periods and are greater than one and show an increasing trend at older 
ages, except those ratios associated with the oldest cohort in the past ten years. In earlier years, the ratios 
are close to one and there is no trend, again except for those related to the oldest cohort. Clearly, fertility in 
the Philippines was constant in earlier periods but was declining in recent periods; data provided by women 
aged 39 years and below are accurate; data provided by the cohort 40-44 may have been slightly distorted 
by event misplacement towards the survey, a slight exaggeration of the decline observed. The P/F ratios 
corresponding to the oldest cohort are below one, providing further evidence that omission is more likely to 
distort the rates for this cohort Nevertheless, the deviation of these ratios from one is only around 0.2 to 
0.3, suggesting that omission may not be so substantial as to cause serious distortion in the birth history 
data. However, in the covariate analysis, such distortion is considered.
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Table 8-1: Fertility rates by birth cohort and period,
cumulative rates by cohorts(Pi) and periods(Fi) 
and ratios of cumulative rates(P/F), 1983 NDS
Age of 
cohort 
at survey
Years before the survey
0-4 5-9 10-14 15-19 20-24 25-29 30-34
A. Cohort -period fertility rates (per 1000 woman- years)
15-19 51
20-24 213 68
25-29 254 232 71
30-34 220 276 249 74
35-39 164 233 304 255 77
40-44 76 172 273 307 249 74
45-49 14 72 165 216 209 147 29
B.  Cumulative rates :£or cohorts (Pi)
15-19 0.26
20-24 1.40 0.34
25-29 2.78 1.52 0.36
30-34 4.09 3.00 1.62 0.37
35-39 5.16 4.34 3.18 1.66 0.38
40-44 5.76 5.38 4.52 3.15 1.62 0.37
45-49 4.26 4.19 3.83 3.01 1.92 0.88 0.14
C. Cumulative rates for periods(Fi)
15-19 0.26
20-24 1.32 0.34
25-29 2.59 1.50 0.36
30-34 3.69 2.88 1.60 0.37
35-39 4.51 4.04 3.12 1.65 0.38
40-44 4.89 4.90 4.49 3.18 1.63 0.37
45-49 4.96 5.27 5.31 4.26 2.68 1.10 0.14
D.  P / F  r a t i o s
15-19 1.00
20-24 1.06 1.00
25-29 1.07 1.01 1.00
30-34 1.11 1.04 1.01 1.00
35-39 1.14 1.07 1.02 1.01 1.00
40-44 1.18 1.10 1.01 1.01 0.99 1.00
45-49 0.85 0.80 0.72 0.71 0.72 0.80 1.00
What is left to test further is the apparent commission of event misplacement of dates of births toward the 
survey by the 40-44 year old cohort. The test is a comparison of the 1983 NDS reported cohort period 
fertility rates with those of the 1978 RPFS. The two surveys were taken five years apart. Although the 
persons interviewed in 1983 were not identical to those interviewed in 1978, both samples were 
representative of the national population. The period 5-15 years before the 1983 survey is the same as the 
10-year period preceding the 1978 survey. If the results of the surveys were subject to event misplacement 
towards the survey, there would be a conflict in the trend in the figures describing the evolution of fertility 
of this single population in the period covered by both surveys. More specifically, if the 1978 survey 
indicated a decline but the 1983 survey showed an increase, event misplacement toward the 1983 survey is 
evident. As Potter (1975:110-114) pointed out, where the earlier survey would exhibit relatively low
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fertility in the period immediately preceding the interview, the later survey would show much higher rates 
for the same period, suggesting dates of births pushed into this period, a clear sign of event misplacement 
toward the survey in the later survey. This pattern would not occur if the only source of error were 
omissions.
It appears that the conflicting result falls on age 35 years (Table 8-2). In the 1978 rates, the trend is 
downward (from 225 to 179) at this age and at all other ages, whereas in the 1983 rates, it is slightly 
upward at age 35 years (from 165 to 172) and also downward at all other ages. This distortion may 
manifest event misplacement toward the survey by the cohort 40-44 of the 1983 NDS. However, as the 
magnitude of difference is only 7 (172-165=7), this error may not cause a serious distortion in the maternity 
history.
Table 8-2: Fertility rates of cohorts by birth and years before 
the survey where both surveys overlap
1983 NDS 1978 RPFS
Centring
age
Years before the survey where both overlap
5-9 10-14 0-4 5-9
(1973-77) (1968-72) (1973-77) (1968-72)
35 172 165 179 225
30 233 273 240 292
25 276 304 249 310
20 232 249 209 252
15 68 71 47 71
Sources: Table 8-1, Panel A of this text.
Cabigon, 1983, 'Assessment', Table 3, Panel A 3b.
It is now possible to conclude that the 1983 NDS birth history data are slightly affected by event 
misplacement toward the survey by the 40-44 year old cohort and by not too serious omission by the 45-49 
year old cohort. Some children dying in the first month of life, especially during the first few days, may 
have been omitted by the oldest cohort. Hobcraft et al. (1984:194) discovered some indication of slightly 
deficient reporting of neonatal deaths in the Philippines. It is most likely that the children of this cohort 
who died early in life, especially during the first few days were omitted, thus affecting estimates of 
neonatal mortality using the 1983 NDS.
Nonetheless, as the evidence of these errors is not very serious, the analyses of child mortality that follow 
may not be greatly affected by such errors. Furthermore, as seen in Chapter 6, the levels of infant and child 
mortality appear plausible and consistent and they do not suggest gross misreporting, except for the rates 
referring to the period 1949-53, which is 30-34 years before the survey, a clear reflection of the omission 
error committed by the oldest cohort and which has just been demonstrated. Also, the problems common in 
many surveys - systematic event misplacement toward the survey, and omission of events, especially by 
earlier cohorts and in earlier periods - are not markedly observed in most of the cohorts of women in the
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1983 survey. As in previous surveys, the errors observed may not have caused serious distortions in the 
maternity history. There are insufficient grounds for suspecting that event misplacement and omission 
greatly affect the pregnancy history data obtained in the 1983 NDS. Therefore, the 1983 NDS provides data 
suitable for assessing the size and relative influence of each of the demographic, socioeconomic, health 
related-environmental, and proximate variables on neonatal, post-neonatal, infant, and child mortality. 
However, the apparent errors committed by the oldest cohorts must be kept in mind.
8.5. Methodology
8.5.1. Births as units of observation and corresponding variables
The analysis proceeds with two units of observation. The first is births to ever married women, the second 
relates to the women themselves.
With births as units of observation, the study uses three sets of cases, as not all explanatory variables are 
available for each case. The first set refers to all births, totalling 42,471, reconstructed from the pregnancy 
history record. The following are the factors examined for each birth.
Demographic factors: (a) birth order (first, second and third, and fourth and higher); (b) maternal age at 
birth of child (in years: less than 20, 20-34, and 35 and over); and (c) length of preceding birth interval (in 
months: less than 18, 18-30, and 31 and over). One major flaw here is pinpointed. The preceding birth 
interval is loosely defined to include, for first births, the length of time between marriage and date of first 
birth. Theoretically, the effect of birth intervals should only be studied with birth orders two and above. It 
is only interbirth intervals that are relevant, where the three mechanisms - fetal growth, milk diminution 
and resource competition - operate. First births obviously cannot properly be assigned an interval since a 
previous birth. However, this study is not focused on sorting out the processes producing the effects of the 
preceding birth interval. It primarily treats the length of the preceding interval as a control. As around 80 
per cent of the births analysed here belong to birth orders two and over, and as first births are subject to 
somewhat higher than average mortality risks, it is felt that it may be more illuminating to control for 
preceding birth interval in the identification of the impact of the socioeconomic and health related- 
environmental variables on neonatal, post-neonatal, infant and child mortality. One way to circumvent the 
problem is to assign the first births the longest possible interval. This is done in the present analysis with 
the first set but not done with the other two sets; hence care is required in the interpretation of the results. 
If there is any effect of the preceding birth interval, it has nothing to do with the length of time between 
marriage and first birth.
Socioeconomic factors: (a) current residence (rural and urban); (b) presence of electricity in the household 
(with and without); (c) average household monthly income Qess than P I000 and P I000 and over); (d)
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education of mother (primary and below, elementary, high school, and college and over). A three-level 
categorization of education is commonly adopted in the international literature: achieving literacy, 
completing elementary education and completing secondary education and proceeding to higher education. 
However, given the high level of literacy in the Philippines (above 80 per cent), a considerable proportion 
(about 50 per cent) with elementary education, a sizable proportion proceeding to high school and no 
further, and a quite small proportion continuing to higher education, a four-level categorization may 
provide clearer child mortality differentials by education in the Philippines. The primary and below 
category corresponds very well to illiteracy and bare literacy. Because a large proportion of those who 
succeed in attaining high school education, could not proceed to college, perhaps because of financial 
problems; it would be worthwhile to discover how high school education compares with elementary 
education in explaining child mortality.
Health related-environmental factors: (a) source of drinking water supply (unsafe:\ake or river, stream, 
spring, rainwater, open well, pump shallow well; and safe: artesian deep well, pipe water); (b) presence of 
toilet (none, outside the house, inside the house); (c) housing quality (inadequate: walls made of scrap 
materials, nipa, other thatch, sawali, bamboo, rough-hewn timber and/or poorly-fitted planks and floors 
being earth or constructed of bamboo, cement, and wood; and adequate: walls made of painted and /or 
well-fitted wood or hollow blocks, cement or other expensive materials and floors of wood, linoleum or 
tiles); and (d) household composition (extended and nuclear).
The socioeconomic and health related-environmental variables are characteristics at the time of the 
survey. They may or may not refer to the characteristics while the child was exposed to the risk of death. 
This problem may be more severe for the health related-environmental variables. For example, the source 
of drinking water supply, housing quality and toilet facility may have been recently upgraded such that 
some of the children classified as having better facilities might have been exposed to poorer facilities, thus 
resulting in a bias towards mortality risk higher than is the case. However, as they are the only available 
variables to consider, it is assumed, as in other studies (e.g. Trussed and Hammerslough, 1983; Casterline 
et al., 1989), that these covariates do not vary with time. As seen in Chapter 6, Subsection 6.2.1, there has 
been no very remarkable and persistent rapid economic change in the Philippines over time, hence, it may 
be safe to assume that most of these variables might have been stable over time for the majority of the 
population.
As stated in Chapter 6, Subsection 6.2.2, infant and child mortality rates per 1000 births have levelled off 
since 1960. To allow for the higher rates before 1960 in these indicators and to include all births in the 
analysis, a variable for time period of birth is created by dichotomizing the births by occurrence into those 
before 1960, and 1960 and later. Inasmuch as this variable has already been discussed in detail in Chapter 
6, it has not been included in the univariate analysis. However, it is considered in the multivariate stage.
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The second set concerns all births since 1978 (five years before the survey), totalling 12,770. For each 
birth, information on breastfeeding was collected, so for this subsample, adding breastfeeding increases the 
above 11 available demographic, socioeconomic and health related-environmental factors to 12 in the 
exploratory framework. Breastfeeding is explored at two levels of detail, in two and four categories: never 
and ever breastfed; or never breastfed, breastfed for 0-5, 6-11, and 12 and over months. Methodological 
problems in measuring the effects of breastfeeding, controlling for the effects of other confounding 
variables, particularly childspacing, have been reflected in many studies as noted in the literature reviewed 
in Section 8.2. The mechanism of causation, when taken with the birthspacing issue, has been a topic given 
divergent explanations in existing studies. Moreover, censoring problems are inherent with breastfeeding 
information and this can bias the estimates. As Palloni and Tienda (1986: 35) state,
This occurs because the length of time a child breastfeeds is subject to the two competing risks of being 
weaned and of death. Regardless of the strength of the relation, the average duration of breastfeeding among 
those who die before a certain age is shorter than among those who survive beyond that age. Since death 
truncates breastfeeding, there will always be an artifactual association between breastfeeding durations and 
mortality. This bias can be assessed by comparing the survival of children beyond a certain age as a function 
of whether or not they breastfed up to that age.
To deal with these problems specifically is not the concern of this thesis as it is so broad a subject. The 
main goal in looking at the breastfeeding variable is to see if it warrants further exploration as a proximate 
indicator in the causal chain leading to child survival, taking into consideration the inherent problems 
raised above.
The third set concentrates on all last births since 1978, which totalled 7,119. In addition to the above 12 
available factors in the explanatory framework exploration, for this subsample the following proximate 
variables are available: (a) prenatal care in terms of a dichotomous response to the question ‘When you 
were pregnant with this child, did you go to any clinic, health centre, or hospital for treatment or check­
up?’; (b) place of maternal delivery in two categories (at home or other, and clinic or hospital); (c) 
attendant at delivery in three categories: trained birth attendant or others, midwife, and doctor, (d) 
immunization in the first six months of birth or after, dichotomized as with or without; and (e) 
supplemental feeding explored with categorization similar to breastfeeding.
Again, the mechanisms through which these proximate variables operate in the causal chain leading to 
child mortality, and hence the censoring problems, are as complicated as the case of breastfeeding. For 
example, the variables, immunization and supplemental feeding are subject to obvious problems of causal 
direction, i.e. children who survive longer are more likely to be immunized and to receive supplemental 
feeding. To identify clearly such mechanisms is as broad a topic as the effect of breastfeeding. For these 
reasons, an initial exploration of their potentials as meaningful indicators in the causal chain leading to 
child mortality in this thesis may be a worthwhile exercise. The methodological issues raised will always 
be considered in the interpretations of their role in the explanatory framework used in this study.
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The outcome variables examined here are components of mortality during the first five years of life: the 
first month (neonatal), the rest of first year (post-neonatal), the first year (infant) and the first to fifth year 
(child). Several studies revealed that factors affecting neonatal and post-neonatal mortality vary greatly, 
the former being more often biological, medical, and congenital and the latter more often social and 
environmental (Shapiro et al.,1968; Pharoah, 1976; Antonovsky and Bernstein, 1977; Gortmaker, 1979; 
Pharoah and Morris, 1979; Hobcraft et al., 1983, 1984; Trussed and Hammerslough, 1983; Cleland and 
Sathar, 1984; Palloni and Tienda, 1986; Cramer, 1987). So it is pertinent to look separately at the two 
components of infant mortality, neonatal and post-neonatal, in this study. However, there may be some 
factors which do not appear important in either the neonatal or post-neonatal disaggregations (because of 
the small number of cases) but may be influential when infant mortality as a whole is considered (because 
of a sufficient number of cases). Estimates of coefficients based on small number of deaths tend to be 
erratic, indicating the existence of random variations. Hence, overall infant mortality is also examined.
8.5.2. Mothers as units of observation and corresponding variables
It must be stressed at this point that births are much better than mothers as units of observation, being the 
population actually at risk to the response variable under investigation. T. W. Pullum (Personal 
Communication, 1988a:2) points out:
...a dependent variable which is whether or not the woman has experienced a child death does not 
correspond to any normally calculated index of mortality. It is very much affected by the level of fertility 
because the risk of a child death is roughly proportional to the number of children. It mixes together children 
who are or would have been widely different in age. It will reflect previous mortality more than recent 
mortality.
Hence, we place more credence in the results based on births as units of observation.
The main purpose of going further with mothers as units of analysis is to investigate whether a crude 
measure of child mortality as the dependent variable and use of a simple and common statistical technique 
yield a meaningful pattern. The main interest is however mainly substantive and informative and not 
methodological.
With mothers as units of observation, the following variables are considered.
Demographic, mainly treated as controls; hence, their continuous nature is maintained: (a) date of first 
pregnancy; (b) age of mother at first pregnancy; and (c) parity. It has been generally expected that the date 
of the first birth, which represents the point in time when the couple’s exposure to child mortality begins, is 
strongly associated with child mortality (Rutstein, 1970). Moreover, ever married women, who have been 
married longer and who are older are expected to have produced more and older children and on that 
acount have been more exposed to the possibility of experiencing higher child mortality. Shapiro et al. 
(1968) reported that the risks of death increased with birth order. Yudkin and Baras (1983) found that 
within the context of their model, the risk of a poor pregnancy outcome at the first birth is substantially
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higher than the risk of a first poor outcome at higher parities. In their explanatory framework, Kiely et al. 
(1986) revealed that in women with one or more previous live births, the neonatal mortality rate did not 
increase with age but in women with no previous live births, neonatal mortality rates increased with age. 
Therefore, date of first birth, mother’s age at first birth and parity are introduced as controls in the context 
of the present model.
Socioeconomic, defined similarly as with births as units of analysis unless indicated: (a) current 
residence; (b) education; (c) average household monthly income4; and (d) presence of electricity in the 
household.
Health related-environmental with the same categorization as with births unless indicated: (a) source of 
drinking water supply; (b) presence of toilet; (c) housing quality5; and (d) household composition.
The dependent variable is simply a dichotomous variable, with the percentage of ever married women 
having at least one child with dead children aged 0-4 years as one category. There are more refined ways 
of measuring child mortality at the level of individual mothers. One of them is only mentioned here and is 
the index of observed to expected deaths of Trussed and Preston (1982), which was used by Merrick (1985) 
and Haines and Avery (1982) in their analysis of child mortality determinants. However, as stressed above, 
the aim of this present type of analysis is to discern whether some plausible patterns are obtained with a 
simpler though defective approach of measuring the dependent variable, but using an appropriate statistical 
technique.
8.5.3. Analytical-statistical techniques: births as units of analysis
Two analytical procedures are followed. The first is a bivariate differential analysis for each of the 
dependent variables in question measured as rates per thousand births with the appropriate population 
exposed to the risk of dying as the denominator. The second is multivariate to ascertain which of the 
factors that show some relationship with child mortality have a direct influence on child mortality. As done 
in Chapter 7, the main focus here is on the estimation of the net effects of these factors. To avoid being 
repetitive, analysis of the demographic, socioeconomic and health related-environmental factors in relation 
to each of the dependent variables under study is mainly based on the first set (all children). Estimates 
based on the main sample are certainly more stable than those based on the smaller subsamples owing to a 
more reasonable number of deaths in each category of the explanatory variables. A small sample size is
4Categorized in greater detail as POO 1-249, P250-499, P500-999, P I000 and over to obtain an almost equal number of observations 
in each category.
5Walls made of scrap materials, nipa, saw ah, bamboo, rough-hewn timber and/or poorly fitted planks and floors being earth or 
constructed of bamboos are given a score of 1; walls made of painted and/or well-fitted wood or hollow blocks, cement, other 
expensive materials and floors of wood, linoleum, tiles are given a score of 3; otherwise, the score is 2. The three-level categorization 
classifies the mothers as to whether they belong to low, middle and high quality of housing to obtain a clearer picture of child 
mortality by this variable.
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likely to yield a small number of deaths in a given category, thus leading to unstable estimates of 
coefficients, and problems of skew distribution. This could result in very few large cells that are likely to 
lead to problems of estimation and domination of the experience from these large cells in the choice of 
optimal models.
The relationship of the proximate variables with child mortality is focused on the births since 1978. That 
is, the relationship between breastfeeding and child mortality is investigated with the second set (all births 
since 1978) and the importance of the other intervening variables — immunization, supplemental feeding, 
prenatal care, place of maternal delivery, and attendant at delivery — is discerned with the third set (all last 
children since 1978). Nevertheless, in the multivariate stage, the demographic, socioeconomic, and health 
related-environmental factors that emerge as influential are identified first per subsample before they are 
treated as controls in the model. It is worth reiterating here, however, that a detailed analysis of the 
mechanisms through which they operate is beyond the scope of this study because of the complicated 
methodological, censoring, measurement or causality problems.
8.5.4. The models
In the multivariate approach, the log-linear rate6 model using the package GLIM 3.77 (Payne, n.d.) is 
used. Basically, a log-linear rate model considers the ratio or rate (r-) of the total number of deaths (D-) of 
children with a particular set of characteristics, or in the zth row and j\h column of a contingency table to 
the total amount of exposure (NjJ) of children with those characteristics (T. W. Pullum, personal 
communication, 1989a). This model (Hobcraft et al., 1984:209-210) is based on the assumption that there 
is homogeneity among children with similar characteristics and that the number of deaths follows a Poisson 
distribution with expectation calculated as:
It is also assumed that the effects of the explanatory factors on the rate are multiplicative and that each 
rate is composed of a product of a constant term (c), a row term (a-), and a column term (£•). That is,
rf cah  <2 >
One of the complexities of all log-linear models is the estimation too many parameters. In an over­
parameterized model, individual parameters cannot be estimated unless some constraints are added to the 
model. To obtain estimates of parameters and to define the parameters uniquely, the restriction imposed is 
to set:
6The great contributions of two persons are gratefully acknowledged. Prof. Thomas W. Pullum suggested this method. He wrote 
FORTRAN programs to create condensed files and to estimate baseline deviances from individual files as the individual files are too 
large for GLIM to handle, especially if more than 10 factors are considered. He has been fast in responding positively to any question 
or problem I asked him to help me solve throughout the analytical stage. Dr. Ian Diamond has been of great help in the search for the 
best models and in the interpretation of two-way interactions. Formulas to derive the standard errors of the coefficients of these 
interactions originated from him.
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a{=b{=1 so that ru =c and the model can be re-expressed as 
ri]~r\\aPy 0 )
In words, the cell in the table, corresponding to the row and column parameters set equal to unity, is 
called the baseline or reference cell. The parameters at and bj are interpreted by using the epidemiological 
concept of relative risk, i.e., a- as the relative risk associated with an individual being in the zth row relative 
to an individual being in the first row or baseline category and bJ to be interpreted analogously.
Given that the rate model is multiplicative and difficult to estimate, we transform it into a linear equation 
by taking natural logarithms of all the terms (Diamond, 1989). That is, the equation is linear in its 
logarithm, hence called log-linear. Thus,
logE(D ^ lo g N  ij+M+A^Bj (4)
where log/V-=offset (a quantitative variate whose regression coefficient is known to be 1)
Af=constant term
AjBj^row and column effects, respectively, due to the qualitative factors in question.
Exponentiating the log-linear parameters brings us back into the multiplicative form of the rate model. 
We are then considering the multiplicative model rather than the log-linear model. For example, in the 
multiplicative model with neonatal mortality as the dependent variable, we are talking of odds of exposure 
to the risk of dying during the neonatal period for a child for given levels or categories of the independent 
variables in the model. Because regression-like constraints are imposed in the estimation, the resulting 
exponentiated estimates are odds relative to the omitted categories or relative rates. In logit probability 
models they are called odds ratios. An odds ratio is the central concept in log-linear modelling and perhaps 
the best way to understand the effects of the independent variables on the dependent variable (Alba, 
1987:49-51).
The exponentiated parameter estimates or relative rates in our model are the multiplicative effects of the 
explanatory factors. Their interpretations are done in light of the constraints or restrictions imposed in the 
parameter estimation as explained above. Thus, they are interpreted as risks of death of the groups in 
question relative to that of the omitted baseline groups or categories, hence estimated relative risks. Take, 
for example, education of the mother as an explanatory factor with four categories: none, elementary, high 
school and college and over, correspondingly levelled from one to four. GLIM automatically sets the first 
level, category none, to zero and measures the effects of the other levels as deviations from this (Breen, 
1984:79). In other words, the category none is the omitted or baseline category. Hence, the parameter 
estimate referring to each of the categories considered is interpreted relative to the omitted baseline
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category as in dummy regression. When exponentiated, the value is then interpreted as the risk of death of 
the category in question relative to that of the omitted category. For instance, the exponentiated parameter 
estimate for the category elementary is the ratio of the mortality level of those whose mothers had an 
elementary education to that of those whose mothers had no education. Any value less or more than unity 
means, respectively, lower or higher relative risk of dying at the age interval in question of the group under 
consideration than in the baseline group. The exponential of the constant term is the fitted rate for the 
reference group, or the reference rate. Multiplying this rate by the relative rates of the considered 
categories yields probabilities of dying or fitted rates for such groups (Hobcraft et al., 1984; T.W. Pullum, 
personal communication, 1989b).
8.5.5. Testing and model selection
The univariate analysis is commonly used as the initial step in determining which of the hypothesized 
variables have some association with the dependent variables under consideration. Most if not all may 
show some relationship with the dependent variables. However, as stated in Chapter 7, Subsection 7.2.3, 
the aim should be to identify the best fitting or optimal models that provide the best explanations of the 
observed relationships between the explanatory factors and child mortality. One strategy in the testing and 
model selection is explicit comparisons between alternative models fitted to the same data. Optimal models 
are chosen on the basis of simplicity (a model with the minimum number of predictors) and parsimony (a 
model with the minimum number of parameters). Their selection requires two analytical steps. The first is 
to identify those that remain significant after controlling for a number of other variables. This step 
produces main effects models (models with the minimum number of predictors). Log-linear analysis 
emphasizes the goodness-of-fit of a model but often the main effects model is not the best fitting model 
because of the presence of interaction effects. The second step is to test these effects. If there are 
significant interaction effects then the optimal model contains both the main effects and interaction effects 
(model with the minimum number of parameters).
Chapter 7, Subsection 7.2.3 already presents a brief discussion on the three methods of variable selection 
- forward, backward and stepwise. The stepwise variable selection approach was used in the multiple 
regression models there, as the number of observations was less than 100 and there were few parameters 
estimated, thus the laborious and cumbersome estimation and computer workspace were not problems. 
Nonetheless, in log-linear models, where there are too many parameters to estimate, with many explanatory 
variables to choose from and a very large number of observations, stepwise and backward model selections 
require enormous cost, time and computer workspace. Most existing software packages cannot handle the 
problem. With 42,471 births to deal with, a consideration of all these points led to the adoption of the 
forward selection in the derivation of alternative models and finally the optimal models. In essence, this 
approach adds more complex relationships to simpler ones with the most parsimonious model (null model)
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as the starting point. Testing the significance of specific variables or with the addition of further terms is 
based on the differences in deviances7 between the baseline model and a more complex model (nested 
models) compared with the tabulated chi-square, with degrees of freedom (df)8 equal to the difference 
between the d f  s of the nested models under comparison. The choice of the optimal model stops at the 
third-order interaction parameters to avoid very complicated interpretations of results. Appendix 8.1 
illustrates in detail the required steps with infant mortality as the dependent variable, with all births as units 
of observation but with preceding birth interval of first births not assigned to the longest possible interval. 
Some of the steps performed for each of the three sets are omitted from in Chapter 9; those presented are 
the null, main effects and chosen optimal models per set of observations.
The search for the optimal models is based on condensed files created by the GLIMTAB.FOR 
FORTRAN program written by T. W. Pullum (Personal communication, 1989a), as the 42,471 births taken 
individually could not be handled. However, calculating the deviances and degrees of freedom of the more 
complex models and the optimal models based on the individual files is straightforward once the baseline 
or null model deviance is calculated from the individual files. The DEVBASE.FOR FORTRAN program 
of T. W. Pullum (Personal communication, 1989b) yields both this deviance and its corresponding degrees 
of freedom although the latter is simply the total number of cases minus one. Appendix 8.2 contains a 
detailed treatment of these two programs and the procedure of calculating the deviances and degrees of 
freedom of the more complex and optimal models based on the individual files; therefore their discussion 
here is not necessary.
8.5.6. Interpretation of the optimal model parameters
The optimal models yield the important covariates of neonatal, post-neonatal, infant and child mortality. 
Inasmuch as one of the major concerns of this chapter is estimating the magnitude of effects of each of the 
emerging significant predictors, interpretation of the parameters occupies a central place in Chapter 9. As 
stated earlier, interpretation is generally based on the multiplicative model, although the log-linear rate 
coefficients are sometimes referred to, particularly in the interpretation of three-way interactions. The 
principles and rules specified by Long (1984) and Alba (1987) in interpreting the parameters of log-linear 
models are strictly complied with.
In log-linear modelling, where assessing the magnitude of effects of a number of independent variables
on a dependent variable plays a major role, Long (1984:410-411) states that:
...two basic questions are o f major substantive interest. First, what is the total effect o f  a change in a given 
independent variable on the outcome o f the dependent variable? Or how does a change in one of the
7The deviance is a measure of how closely the model fits the data and is distributed asymptotically as chi-square under the null 
hypothesis that the log-linear rate model and the underlying assumptions are correct
8The df indicates how much information is available for estimating the ‘background noise with the residual 
variance(Swan,n.d.:18).
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independent variables affect the odds of one outcome versus another of the dependent variable? In answering 
this question, total effects are considered to include both the direct effect of a variable and interaction effects 
of that variable with other variables. Second, what is the magnitude of a specific effect on the odds of the 
dependent variable? For example, what is the magnitude of the direct effect of variable A on the dependent 
variable C? Or, what is the effect of the interaction between variables A and B on the dependent variable C? 
Unlike determining the total effect, the answer to this question always involves the evaluation of the 
magnitude of a single effect in the model.
In essence, determining the total and specific effects of covariates requires knowing what functions are 
estimable as effects are based on estimable functions which are the basis of odds ratios or in the present 
study, relative rates. Long (1984:416-417) points out that finding the total effect on the dependent variable 
of a change from one category to another of an independent variable involves a ratio of odds. When an 
independent variable does not interact with other independent variables, the specific effect for that variable 
equals its total effect and the magnitude of the effect does not depend on the levels of the other variables. 
The exponentiated estimates or relative risks are then interpreted in a straightforward manner as explained 
earlier. One can then rank the emerging significant predictors according to importance. When the variable 
in question interacts with other independent variables, the total and specific effects of that variable depend 
on the level of the variable or variables with which it interacts and its ranking by importance is no longer 
possible. If it interacts with just one independent variable, then its total effect depends on the level of that 
variable and its specific effect is the ratio of total effects for the given levels of that variable. If it interacts 
with two other independent variables, then its total effect depends on both the levels of these two variables 
and its specific effect is the ratio of total effects for both levels of these two variables; thus the 
interpretation of which becomes more complicated. The higher the order of interaction effects, the greater 
the difficulty in interpreting the results of the log-linear analysis. That is why the modelling exercise in this 
study is pegged up to third-order interactions.
Interaction effects are interpreted from either the derived log-linear rate coefficients (Kieman and 
Diamond, 1983; Diamond, 1989; T. W. Pullum, personal communication, 1989c) or from the ratios of the 
correspondingly derived relative rates (Long, 1984; Alba, 1987) as explained above. Appendix 8.3 
presents a detailed illustration of two ways of deriving such rates and their ratios or in logit probability 
models, odds ratios and their ratios with preceding birth interval of first births not assigned to the longest 
possible interval. One is sufficient but I used both ways in calculating the relevant figures to be sure of 
getting the right values. When both are used, each counterchecks the other; hence confidence increases 
with the resulting indices. Alba (1987) suggests comparing the observed and expected frequencies but this 
has not been done in the present analysis.
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8.5.7. Statistical technique: mothers as units of observation
Even though the dependent variable in question, which is whether or not the mother has experienced the 
death of a child aged 0-4 years, is dichotomous (22-78 split), an analysis of variance is used. Some 
statisticians argue that the advantage of a logit regression over the usual multiple regression with a 20-80
split is trivial. For instance, T. W. Pullum (Personal communication, 1988a: 1-2) states that:
...The estimated coefficients are unbiased with the usual regression model; the only difference is that the 
tests can be misleading because the assumption of homoscedasticity is violated(although with 20-80 split...the 
violation of homoscedasticity is less serious than in many other applications of linear regressions; the 
variance p(l-p) will be in the range of .16 to .25). The t and F tests of significance will be off somewhat, but 
they are known to be pretty robust.
It is, then, worthwhile examining whether an analysis of variance provides some insights about the 
relationships of some explanatory variables with child mortality. The focus is mainly substantive; so 
testing the null hypothesis that several population means are equal will suffice. In practice, analysis of 
variance yields plausible results even if the normality assumption is not quite met Moreover, if the number 
of observations in each of the population groups is fairly similar, the equal-variance assumption is not 
important. As discussed in subsection 8.5.2, the equal number of cases per category of a given explanatory 
variable is one of the prime considerations in the categorization of these variables. The assumption of 
random samples however is always important and cannot be relaxed. The weighted ever married women in 
question are treated as a simple random sample. Finally, multiple classification analysis is resorted to in 
order to manifest more clearly the influence of the qualitative variables. The unadjusted and adjusted 
deviations from the grand mean are simply interpreted as the degree to which a category would depart from 
the overall mean child mortality.
8.5.8. Use of weights
As stated in Subsection 8.5.1, stratified sampling is used in the probability of selecting the sample with 
barangay and household as the primary and ultimate sampling units, respectively. Weights are then 
assigned to each record in the survey to reflect the sampling proportions. Issues on the use of weights in 
the analysis of survey data were also noted in Section 8.2.
The suggested solutions by Lee et al. (1986) and Clogg and Eliason (1987) and the currently available 
software packages that address the above issues require extremely complicated approaches. As a 
compromise with births as units of observation, I use the weights for estimating parameters but do not use 
the weights for testing and selecting the optimal models. However, with mothers as units of observation, 
weights are used and the weighted mothers are regarded as a simple random sample.
As stated earlier, the parameters based on weighted data are unbiased. The corresponding standard errors, 
assuming a simple random sampling are biased downwards as Lee et al. (1986) demonstrated. In the 
present analysis, the limitation with respect to the standard errors is considered and the resulting standard
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errors are not accepted at face value but as crude means of assessing the significance of the parameters. 
Clogg and Eliason (1987:27) showed an example comparing fit statistics and some parameter estimates 
based on unweighted, weighted (conventional approach) and weighted (correct procedure) data. Their 
analysis indicated lower fit statistics based on the unweighted data (ignoring the complex sample design) 
than the weighted data but applying the correct procedure that takes into account the sample design; the 
reverse held true for those based on the weighted data with the assumption of simple random sampling, 
which is the common approach.
There is no question that fit statistics based on unweighted data disregarding the sampling design are less 
biased relative to the weighted data (conventional approach). But the biases that are raised may not be 
serious in some cases. Such biases are dependent on the range of the weights used. If a considerable 
proportion is weighted by a value close to unity, the biases may not produce serious problems. In the 1983 
NDS, the weights range from 0.1734 to 2.0731 with around 33 per cent of the cases weighted by values 
close to one. This may not produce serious biases.
8.6. Summary
This chapter has provided the introductory portion of the main theme in question. The detailed discussion 
on the background, objectives, confidence in the quality of the data investigated, approaches of analysing 
covariates of child mortality, definitions of variables, clarification of terms and concepts, identification of 
units of observation and limitations of the study lays the foundation for a better understanding and 
appreciation of the emerging analytical results contained in Chapter 9.
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Chapter 9
Covariates of Child MortalityiResults, Part II
9.1. Introduction
This chapter presents the results of the extensive examination of the covariates of child mortality. The 
first three sections deal with births as units of observation, investigated in both univariate and multivariate 
contexts. The last section refers to mothers as objects of analysis looked at in a multivariate perspective.
9.2. Univariate analysis: births as units of observation 
9.2.1. Demographic factors
Table 9-1 presents the demographic, socioeconomic, and health related-environmental differences in 
neonatal, post-neonatal, infant, and child mortality1. All three demographic variables show some 
relationships with each of the dependent variables -  neonatal, post-neonatal, infant and child mortality. A 
consistently positive association is observed between birth order and mortality at ages beyond the first 
month of life. During the neonatal period, first births are more likely to die than higher order births.
Children bom to mothers aged less than 20 years are more likely to die in their first five years of life than 
those bom to older mothers. Those bom to mothers at high risk ages, 35 years and over, do not appear to 
differ in mortality during the first month and second to fifth years of their lives from those bom to mothers 
at the middle ages, where associated risks, such as congenital defects, deterioration of uterine efficiency 
and difficult and prolonged labour, are expected to be generally low. However, it is during the post- 
neonatal and overall infancy periods that those bom to mothers at the oldest ages of maternal delivery are 
more likely to die than those bom to mothers at the middle age group.
Among the demographic factors, the length of the preceding birth interval produces the greatest 
difference. However, the length of the preceding birth interval is crudely measured to include, for first 
births, length of time between marriage and first birth, so the association observed should be taken with 
caution.
'Because this bivariate association is further investigated in the multivariate analyses, testing its significance is not undertaken.
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Table 9-1: Demographic, socioeconomic and health related 
differentials in infant and child mortality, 
Philippines: all children, 1983 NDS
Variables
Mortality rate per 1000 births
Neonatal Post Neonatal Infant Child
Demographic
Birth order
1 26(9504) 20(9242) 45 (9504) 21 (8702
2-3 21 (15255) 24(14897) 45(15255) 28 (13800)
4+ 22 (18220) 34(17769) 55(18220) 36(16103)
Maternal age at birth of child (years)
<20 31 (5269) 33 (5099) 63(5269) 36(4766)
20-34 21 (33116) 26 (32326) 46 (33116) 29 (29821)
35+ 22 (4593) 32 (4482) 53(4593) 27 (3947)
Preceding birth interval(months)
<18 34 (14633) 37 (14111) 69(14633) 37 (12934)
18-30 17 (17512) 26(17175) 42 (17512) 27 (15874)
31+ 17 (10835) 18 (10623) 34 (10835) 23 (9796)
Social
Residence
Rural 24 (28473) 28 (27723) 51 (28473) 33 (25537)
Urban 20 (14506) 27 (14185) 46(14506) 23 (13367)
Presence of electricity in the household
Without 23(21963) 31 (21405) 53(21963) 38 (19599)
With 22 (21016) 24 (20503) 45(21016) 21 (19005)
Average household monthly income
<P10 0 0 24 (32350) 30 (31493) 53(32350) 35(28868)
P 1 0 0 0 + 18 (10629) 19 (10415) 37 (10629) 14(9737)
Education
<Elem. 31(11932) 40 (11539) 70 (11932) 48(10688)
Elem. 20 (17531) 25(17150) 44(17531) 30(15889)
H Sch. 20(9152) 22 (8939) 42(9152) 15(8160)
Coll.+ 16(4363) 14 (4279) 30(4363) 9(3867)
280
Table 9-1. Demographic, socioeconomic, and health related 
differentials in infant and child mortality,
Philippines: all children, 1983 NDS (cont'n)
Variables
Mortality rate per 1000 births
Neonatal Post-neonatal Infant Child
Health Related
Source of drinking water
Unsafe
Safe
23 (23858) 
22 (19121)
27 (23265) 
27 (18643)
49(23858) 
49 (19121)
32 (21435) 
26(17169)
Presence of toilet
None
Outside
Inside
25(9227) 
23 (25296) 
18 (8456)
37 (8971) 
26 (24639) 
20 (8297)
62 (9227) 
48 (25296) 
38 (8456)
50(8052) 
28(22825) 
12 (7727)
Housing quality
Inadequate
Adequate
23(27300) 
21(15679)
31 (26590) 
21 (15317)
53(27300) 
42 (15679)
37 (24333) 
17 (14272)
Household composition
Extended
Nuclear
23 (10621) 
22 (32358)
27 (10348)
28 (31560)
49 (10621) 
49(32358)
28(9411) 
30 (29192)
( ) N of births
9.2.2. Socioeconomic factors
All the socioeconomic variables shown manifest some negative relationship with each of the child 
mortality indicators in question, with education of mother emerging as the most important, followed by 
income, then presence of electricity, and current residence, the least important. The value of the four-level 
categorization of education is seen with child mortality as the mortality indicator, where the child mortality 
rate (see Chapter 8, Subsection 8.5.3 for the derivation) associated with high school category is twice as 
low as that referring to the category of elementary education. The clear univariate mortality differential by 
income may indicate that a neglect of this variable in the causal chain, leading to child survival may 
exaggerate the effect of other socioeconomic factors, especially maternal education, which has been 
identified as a major socioeconomic determinant. The magnitude of the child mortality differential by 
current residence and presence of electricity in the household, other proxies for the socioeconomic status of 
the household, is not as large as that indicated by education and income.
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9.2.3. Health related-environmental factors
Only the presence or absence of a toilet and housing quality appear to have a clear and consistent 
relationship with child mortality at any age. That is, those belonging to households with unsanitary 
conditions (no toilet and inadequate housing facilities) are more likely to experience child mortality at any 
age than those living in a sanitary environment.
Source of drinking water is slightly associated with mortality between the first and fifth years of life. 
This suggests a weak support to theory and epidemiological and social science research results on the 
importance of this variable in child survival. This result also differs from the findings of this thesis with 
provinces as units of observation (Chapter 7) on its significance on male, female and infant mortality. 
Recall from Section 8.2 that the analysis of Martin et al. (1983) revealed that type of water supply did not 
significantly affect child mortality. The Cebu Study Team (n.d.) also found water quality to have a smaller 
effect on diarrhoea than excreta disposal practices. It appears that in the Philippines, what is more 
important than the source of safe drinking water itself is what is done to this water from the source before it 
is consumed. This is discussed further in Subsection 9.3.3.
Household composition is not related with any of the dependent variables and therefore was dropped in 
the final multivariate analysis. During the exploratory stage, it was included in the modelling but did not 
appear significant at any step. While the number of persons in the household and number of nuclear family 
units emerged as having some relationship with child mortality2 in the bivariate analysis of some selected 
areas in the country (ASEAN, 1986), household composition does not have any relationship with child 
mortality when the population actually exposed to the risk in question is studied. Perhaps the clustering of 
births, especially with multiparous mothers, masks the importance of this variable. Nonetheless, as will be 
shown later, with mothers as units of observation, it emerges as a strong covariate of child mortality, and 
possible explanations of its importance are also advanced.
9.2.4. Proximate factors
Table 9-2 shows the univariate proximate differentials in neonatal, post-neonatal, infant and child 
mortality. Breastfeeding is related to both post-neonatal and child mortality because its effect is certainly 
felt for longer than the first month of life. It is in this respect that, with breastfeeding as a factor, neonatal 
and infant mortality are not considered as response variables. Those who were never breastfed are more 
likely to experience death at ages 1-11 months than those who were ever breastfed. No clear negative 
association between child mortality and breastfeeding is evident during the first to fifth years of life but 
those breastfed for 12 months and over are most likely to experience the lowest mortality at these ages.
2Child mortality in this study is examined with mothers as units of observation and defmed by dichotomizing the mothers according 
to whether any of their children died between ages 0 and 6 years.
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However, as noted in Chapter 8, Subsection 8.5.1, there are methodological problems in analysing the 
effects of breastfeeding. One is the exaggeration of the observed association. Death leads to no­
breastfeeding rather than the reverse owing to foetal growth deficiencies and immaturity, producing births 
subject to a high risk of mortality even before breastfeeding occurs. Moreover, the contraction of diseases, 
leading both to cessation of lactation and to death of the infant, will inflate the observed association. 
Furthermore, the censoring problems need to be considered. The fact that death truncates breastfeeding 
produces spurious relationships between breastfeeding durations and mortality. In effect, the observed 
association between breastfeeding and the relevant mortality indicators in this study is muddled by these 
methodological issues and therefore should be taken with caution; but the breastfeeding data collected in 
the 1983 NDS appear to be viable for further exploration. Section 9.4 extends this discussion more 
extensively.
Similar patterns of association are observed with immunization and supplemental feeding. Those without 
any immunization and who were never given supplements to breastfeeding are more likely to experience 
mortality during the post-neonatal and childhood years than those with at least some immunization and 
food supplement. Disregarding the figure for the category 12+ months as the starting age for food 
supplementation, because very few cases are involved and the resulting rate is unstable, the earlier a child is 
given food supplement the lower its probability of dying during its childhood years. Again, the problems 
of circular causation and censoring problems, raised with breastfeeding, need to be considered in 
interpreting the observed associations, as clearly seen in the low mortality experience of those immunized 
and given supplemental food, compared with those not immunized and never given supplemental food. 
Children who survive longer, for whatever reason, are more likely to be immunized and to receive 
supplemental feeding. Causality may run in both directions. Section 9.5 treats these factors in greater 
detail.
Some slight association is observed between child mortality and prenatal care, place of maternal delivery 
and attendance at delivery, at all ages beyond the first month of life. Those with mothers who had at least 
some prenatal care, and who were bom at clinics and hospitals and delivered by midwives and doctors are 
less likely to experience mortality in their second to sixtieth months of life than those bom to mothers 
without any prenatal care, bom at home or at other places, and attended by the traditional birth attendant 
(TB A). Again, there are conceptual problems associated with these proximate variables. Take for example, 
prenatal care: the slight association observed may stem from the type of care given. Simple attendance for 
prenatal care does not guarantee effective intervention in problems in the Philippines as it does in a 
developed country, where the full attention of the medical profession is likely to be given to each case. 
There is a difference between mere identification of prenatal problems and effective care. A further 
discussion of the role of these factors is found in Section 9.5.
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The higher neonatal mortality of those delivered at clinics or hospitals and by doctors is in accordance 
with reasonable expectations, that in developing countries, the majority of the delivering mothers do not go 
to clinics or hospitals because of the high cost involved. Those resorting to clinics, hospitals or doctors are 
more likely to be high-risk groups, which the traditional birth attendant or midwife could not handle. 
Hence, the higher neonatal mortality rate for these categories. Section 9.5 presents a more detailed 
discussion of these aspects.
In sum, there are indications that the demographic factors (birth order, maternal age, crudely defined 
preceding birth interval), socioeconomic factors (current residence, presence of electricity in the household, 
average household monthly income, education of mother), and health related-environmental factors (source 
of drinking water, presence of toilet and housing quality), have some associations with neonatal, post- 
neonatal, infant and child mortality. Among the available proximate factors, breastfeeding, immunization 
and supplemental feeding show some association; However, because of circular causations and censoring 
problems, the observed associations may be mainly spurious.
The bivariate associations observed above warrant further investigation because most of the variables are 
interrelated. The next task then is to consider which of these variables best explains the outcome variables 
in question. This leads to the search for the optimal main effects and final optimal models that best 
describe the relationships between these variables and neonatal, post-neonatal, infant and child mortality 
for each of the three sets of samples under consideration.
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Table 9-2: Proximate differentials in infant and child
mortality, Philippines: children bom since 1978, 1983 NDS
Sample/ Mortality rate per 1000 births
U a r i a h l a  _ ______
Neonatal Post-neonatal Infant Child 7-
★
60 months
All children born since 1978
Breastfeeding
Never 45(2054) 19(1639) 22(957)
Ever 19 (10516)
0-5 mos. 21 (1528) 15(784)
6-11 mos. 22 (1885) 22(1492)
12+ mos. 16 (5081) 10 (2571)
Last children born since 1978
Prenatal care
Without 13(1928) 23(1876) 36(1928) 16 (1249) 19(1538)
With 13(5250) 13(5104) 26(5250) 11 (3481) 15 (4266)
Place of maternal delivery
Home/oth 12(5487) 17 (5336) 29 (5487) 14 (3572) 17 (4424)
Clin/hos 17(1691) 12 (1644 28 (1691) 8 (1159) 12 (1380)
Birth Attendant
TBA/oth 14(3503) 21 (3400) 34 (3503) 14 (2230) 20 (2808)
Midwife 8(2249) 10 (2201) 18 (2249) 11 (1508) 11 (1836)Doctor 21(1427) 11 (1381) 32 (1427) 10(992) 13 (1160)
Immunization
None 26 (3462) 16(1890) 21 (2456)
With 6(3519) 10(2840) 12 (3348)
Supplemental feeding
Never 36(2451) 21(1114) 29(1550)
Ever 5 (4530)
Starting at age
0-5 mos. 9(1892) 12 (2306)
6-11 mos. 12(1518) 11 (1738)
12 + mos. 5(206) 5(209)
( ) N of births
*
The last column refers to last births since 1978.
Note: Blank spaces mean irrelevance of the explanatory variable. 
Key: Oth=others; clin-clinic; hos=hospital; TBA=traditional birth 
attendant.
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9.3. Multivariate analysis: all births as units of observation
Table 9-3 summarizes the null, main effects and optimal models for each set and their corresponding 
deviances and degrees of freedom resulting from the modelling exercise. They describe the relationships 
between neonatal, post-neonatal, infant and child mortality and demographic, socioeconomic and health- 
related environmental variables available and explored from the file containing all the births.
Because the forward model selection is adopted (see Chapter 8, Subsection 8.5.5 and Appendix 8.1) to 
arrive at the main effects models, the variables are arranged according to importance, with the first as the 
most important and the last, the least important, in each of the main effects models. Nevertheless, it is 
important to note that the order of importance becomes meaningless when some variables significantly 
interact with each other. It is only when there are no significant higher-order interactions that ranking the 
variables by importance holds true, as evident with post-neonatal mortality.3 Hence with post-neonatal 
mortality, the interpretation of the effects of each of the predictors is straightforward since the effects on 
the outcome of post-neonatal mortality are direct. For the other outcome variables, the optimal model is the 
main interest, in which the effects of interacting variables differing for the various levels of the other 
variables they interact with are interpreted accordingly. The interpretation also considers that an interaction 
mainly cancels out large main effects.
The order of interpreting the effects of a specific variable accords with its order in the optimal model, 
when it does not interact significantly with another variable. Where there are interactions, the predictors 
with no significant interactions are interpreted first. The next are the two-way interaction terms and the 
last, the three-way interactions. The following is a discussion of each of the optimal models treated 
separately under each of the components of child mortality.
3A three-way interaction among household income, mother’s education and maternal age at childbirth is significant at 0.05 level but 
adding this interaction term to the main effects model did not improve the fit of the main effects model. The difference in deviance 
was 22.8 at 17 degrees erf freedom, which is not statistically significant. Moreover, the estimated interaction effects were practically 
unimportant quantitatively for they slightly changed the main effects of each of the variables in question (results not shown).
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Table 9-3: Models that describe the relationships between 
neonatal, post-neonatal, infant and child 
mortality and demographic, socioeconomic and 
health related-environmental factors: all children
Mortality 
indicator/ 
model type
Model Deviance
Difference from 
df the simpler model 
Deviance df
Neonatal
Null - 11668.10 42470 _ * * -
Main effects P+ED+BO+M 11464.50 42461 203.60 9
Optimal Main effects + 
P.ED.M 11417.30 42433
*
47.20 28
Post-neonatal
Null - 11036.38 41408 - -
1
Main effects
k ic
P+BO+IN+ED+BI+M+H+T 10621.88 41394
*
414.50 14
Infant
Null - 21356.49 42470 ★ -
Main effects P+BO+IN+ED+BI+M+T+W 20847.49 42456 509.00 14
Optimal Main effects+P.M+ 
P .W+ED.T.W 20715.79 42433
★
131.70 23
Child
Null - 11320.76 38107 _ * -
Main effects IN+T+ED+P+BO+BI+H+M 10789.46 38093 531.30 14
Optimal Main effects+P.BO+P. 
IN.BO+IN.T.ED
ED+
10716.66 38066
*
72.80 27
Notes: Null=baseline grand mean model or a model with no covariates
in which a single overall value of the rate is assumed to apply to 
entire population; optimal model=most adequate description of the 
relationships between the response variable and its covariates; 
main effects model=adequate description of the relationships between 
the response variable and its covariates excluding significant 
interaction terms between the covariates; P=length of preceding 
birth interval; BO= birth order; M=age of mother at birth of child; 
IN=average household monthly income; ED=mother's education;
H=housing quality; T=toilet facility; W=source of drinking water; 
BI=Period of birth; A dot means interaction - two-way 
and three-way. The deviance measures how closely the model fits the 
data and it is distributed asymptotically as chi-square under the 
null hypothesis that the model used and the underlying assumptions 
are correct. The degrees of freedom (d.f.) indicate how much 
information is available for estimating the 'background noise' 
with the residual variance.
*
Statistically significant at 0.025 or lower level.
**
Three-way interaction, but not two-way, among IN, ED and M is 
statistically significant at 0.05 level; however the estimated 
interaction effects were small relative to the main effects.
Hence on the basis of parsimony (a model with minimum number of 
parameters), the main effects model is the optimal model.
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93.1. Demographic, socioeconomic and health related-environmental effects on neonatal 
mortality
From Table 9-3, out of the 11 variables tested, the forward model selection method (see Chapter 8, 
Subsection 8.5.5) identified the length of the preceding birth interval (P), education of mother (ED) and 
birth order (BO) and maternal age at childbirth (M) as the best covariates of neonatal mortality. Significant 
higher-order interactions among P, ED and M emerge. Table 9 4  presents the parameter estimates and their 
exponentiated values, which are termed relative rates with the exponentiated value of the overall mean as 
the reference rate, of the main effects and optimal models. Since birth order does not interact with the other 
predictors in the optimal model, its specific effect is its total effect on neonatal mortality. Its effect (Part A) 
is then dealt with first before the interacting effects (Part B) of the other important variables. To simplify 
the analysis of the interaction effects, the derived log-linear coefficients are occasionally interpreted. If the 
coefficient is negative, then the group has lower mortality than the reference group.
According to the optimal model, the chance of dying during the first month of life for a second or higher 
order birth is about 64-67 per cent of that for first births. Clearly, first births are most likely to experience 
the highest neonatal mortality in net terms.
The effect of the other health-risk factor, maternal age at childbirth, on neonatal mortality varies 
according to the length of preceding birth interval and mother’s education. For all interacting variables, the 
reference is arbitrarily those births belonging to the shortest preceding birth interval, youngest maternal age 
at childbirth and lowest education of mothers. These births are most likely to be exposed to the highest 
relative risk of neonatal mortality. The interaction among maternal age at childbirth, mother’s education 
and preceding birth interval sheds further light on the observed main effects of the first two variables of 
interest. Effects are generally large, although most deviations are not significantly different from zero, at 
higher levels of mother’s education at the shortest preceding birth interval and at any given level of 
mother’s education at preceding birth intervals of 18 months and over. Effects are notably small at levels 
below college education of mothers at the shortest preceding birth interval.
The inverted-J-shaped pattern of effect of maternal age at childbirth observed in the main effects model is 
evident at most levels of preceding birth interval and mother’s education, with the gap between the less 
than 20 and 20-34 years of maternal age at childbirth ranging from 25 to 77 per cent For example taking 
those statistically significant values, for babies whose mothers had primary or no education and with 31 
months or over of preceding birth interval, the neonatal mortality rate for those delivered by mothers aged 
20-34 years is 36 per thousand births (exp(-1.33)*0.137), and the corresponding rate for those delivered at 
very young maternal ages was 48 per thousand births (exp(-1.05)*0.137), the gap of which is 25 per cent.
Those deviating from this pattem fall under the college or over educated mothers___all levels of preceding
birth interval, the lowest educated mothers__ shortest preceding birth interval and elementary educated
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mothers___18-30 months preceding birth interval groups. The very large standard errors of most of these
deviant estimates indicate their instability as they are based on very few cases; therefore patterns 
manifested are inconclusive.
The non-monotonic decrease of neonatal mortality with mother’s education observed in the main effects 
model becomes more interpretable with the optimal model. Those that depart most from the expected 
inverse relationship between neonatal mortality and mother’s education relate again to most of the college 
or over educated mothers group where cases are very few. Strikingly however, at any given level of 
preceding birth interval and maternal age at childbirth, babies of elementary-educated mothers experienced 
neonatal mortality much lower than babies of mothers with no or primary education. (The only exception is 
the shortest preceding birth interval-oldest maternal age at childbirth.) In fact, for the extreme preceding 
birth interval-youngest maternal age at childbirth and 18-30 months preceding birth interval-20-34 years 
maternal age at childbirth categories, the higher the education of the mother up to high school, the lower 
the expected neonatal rate.
Contrasting two extreme groups, the model suggests that the neonatal mortality rate for the baseline 
group, first births with a preceding birth interval of less than 18 months, interval, delivered at the youngest 
ages by the lowest educated mothers is 137 per thousand births, which is about six times that of 24 per 
thousand births (0.137*0.670*0.264) for second or third births with 31 months and over of preceding birth 
interval delivered at ages 20-34 years by the same lowest educated mothers.
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Table 9-4: Parameter estimates and relative rates from the main 
effects and optimal models for neonatal mortality
Model/Par ameter
Variable Main effects Optimal
Estimate Standard Relative Estimate Standard Relative
error rate error rate
Constant or 
grand mean -2.05 0.14 0.129 -1.99 0.28 0.137
A. No interactions
Birth order 
1 0.00*
- 1.000 0.00* - 1.000
2-3 -0.44*
0.12 0.644 -0.40★
0.14 0.670
4 and over -0.46 0.12 0.631 -0.45 0.14 0.638
Maternal age at childbirth (in years)
<20 0.00 - 1.000
20-34 
35 & over
-0.45
-0.15
0.10
0.15
0.638
0.861
Mother's education 
Prim. & below 0.00 - 1.000
Elementary -0.41 * 0.08 0.664
High School -0.23* 0.09 0.794
-0.36College + 0.13 0.698
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Table 9-4: Parameter estimates from optimal model with significant
interactions for neonatal mortality (continuation)
Preceding birth 
birth i nterval/--
Education of Mother
maternal Primary & below Elementary High School Colleget
childbirth Estimate S.E. Estimate S.E. Estimate S.E. Estimate! S.E.
B. With interactions
<18
<20 0.00 - -0.32 0.40 -0.61 0.56 -3.79 6.73
20-34 -0.37 0.27 -1.07 0.77 -0.90 1.03 -1.21 11.67
35 & over -0.63 0.38 -0.31 0.94 -0.60 1.38 -4.16 14.14
18-30
<20 -0.71 0.47 -2.11 1.24 -0.31 1.41 -0.62 11.73
20-34 -1.41 0.89 -1.75 2.08 -1.80 2.37 -1.59 19.16
35 £ over -1.03 1.06 -2.17 2.39 -1.08 2.90 0.07 21.59
31 & over *
<20 -1.05 * 0.32 -1.09 0.82 -1.18 1.09 -0.27 11.69
20-34 -1.33 0.64 -1.76 1.46 -1.30 1.88 -1.62 19.10
35 & over -1.08 0.86 -1.23 1.79 -1.08 2.57 -1.69 22.94
Note: The relative rate of the constant is the reference rate.
Preceding birth interval is a significant control.
*
Statistically significantly different from zero.
93.2. Demographic, socioeconomic and health related-environmental effects on 
post-neonatal mortality
For the post-neonatal mortality, ‘all children File’, all the health-risk or demographic
variables___preceding birth interval (P), birth order (BO) and age of mother at birth of the child (M)__ are
highly significant covariates, with P and BO ranking first and second (Table 9-3). Among the 
socioeconomic variables, average household monthly income (IN) is more important than mother’s 
education in affecting post-neonatal mortality. The inclusion of household income and mother’s education 
in the modelling process eliminates the importance of both current residence and presence of electricity in 
the household. Time period of birth (BI) is important in delineating the post-neonatal experience between 
infants bom in the distant past and those bom in the recent past, with the latter showing lower post-neonatal 
mortality. Among the health-related variables, only housing quality (H) and toilet facility (T) show 
significance.
Turning now to the impact of the significant predictors of interest, with P and BI as controls (Table 9-5),
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all other things being equal, the second or third order births have a lower rate, about 75 per cent of the 
post-neonatal mortality for first births. Although the effect estimate for fourth or higher order births is not 
statistically significantly different from zero, it implies a higher relative risk for this group than for first 
births. In effect, first births and fourth and higher order births are more likely to be at greater risk of 
post-neonatal mortality than second or third births after controlling for all the other variables.
The higher the average household monthly income, the lower the chance of dying between the first and 
twelfth months of life. The post-neonatal mortality rate for the more economically advantaged group is 
about 81 per cent of that for those in the less economically advantaged group.
The net effect of education indicates that those bom to mothers with college or higher education would 
experience post-neonatal mortality about half of that for those bom to mothers with no or primary 
education. Elementary and high school education reduces the risk of post-neonatal deaths by a little above 
30 per cent.
Those delivered when their mothers were in their twenties and early thirties are are about 30 per cent less 
likely to die than those delivered by mothers at ages below 20 years. Although the estimated effect for the 
oldest age at childbirth group is not statistically significantly different from zero, it indicates that the 
relative risk is lower for this maternal age group than for the youngest age of delivery group.
Babies bom to mothers with adequate housing facilities are 15 per cent less likely to die during the 
post-neonatal period than those bom to mothers with inadequate housing facilities. Presence of toilet, at 
least outside, reduces the risk of post-neonatal deaths by 21 per cent. Again, the parameter estimate 
referring to the category ‘inside’ is not significantly different from zero. However, the direction of its 
effect is consistent with expectations.
The best-fitting model implies that the post-neonatal mortality rate for the baseline group (188 per 
thousand births), namely first births to mothers aged below 20 years in households with an average monthly 
income of less than a thousand pesos, with no or primary education, with inadequate housing quality and 
with no toilet facility is about seven times that of about 28 per thousand births 
(0.188*0.748*0.698*0.811*0.527*0.852*0.787) for second or third children bom to mothers aged 20-34 
years in households with an average monthly income of one thousand or more pesos, with college or higher 
education, with adequate housing quality and with at least a toilet facility.
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Table 9-5: Parameter estimates and relative rates from the main 
effects or optimal model for post-neonatal mortality
Variable
Parameter
Estimate Standard error Relative rate
Constant or 
grand mean -1.67 0.16 0.188
Birth order 
1 0.00 - 1.000
2-3
4 and over
-0.29
0.11
0.12
0.12
0.748
1.116
Household income 
<P1000 0.00 - 1.000
P1000+ -0.21 0.08 0.811
Mother's education 
Prim. & below 0.00 - 1.000
Elementary -0.37* 0.07 0.691
High School -0.38 0.09 0.684
College + -0.64 0.14 0.527
Maternal age at childbirth (in 
<20 0.00
years)
1.000
20-34 
35 & over
-0.36
-0.24
0.10
0.13
0.698 
0.786
Housing quality 
Inadequate 0.00 - 1.000
Adequate -0.16 0.07 0.852
Toilet facility 
None 0.00 - 1.000
Outside -0.24 0.07 0.787
Inside -0.17 0.11 0.844
Note: The relative rate of the constant is the reference rate.
Significant controls are preceding birth interval and time period.
*
Statistically significantly different from zero.
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9 3 .3. Demographic, socioeconomic and health related-environmental effects on infant 
mortality
With overall infant mortality (Table 9-3), all the significant predictors of post-neonatal mortality except 
housing quality (H) maintain their importance. Source of drinking water (W) replaces H and the optimal 
model involves second-order interactions between P and M; P and W and third-order interactions among 
ED, T and W.
Table 9-6 displays the effects of these significant predictors of infant mortality. The predictors that do 
not interact with other variables are birth order and household income (Part A). As observed with neonatal 
and post-neonatal mortality, the relative risk to infant mortality of second and third order is 67 per cent of 
that of first births. Fourth or higher order births have a slightly lower relative risk than first births. As with 
post-neonatal mortality, the relative rate of the higher income births is 81 per cent of that of lower income 
births.
Maternal age at childbirth interacts with length of preceding birth interval. The shortest and longest 
preceding birth interval groups show the smallest and largest effects, respectively, a pattem similarly 
observed with neonatal mortality (Part B). At any given level of preceding birth interval, the effects of 
maternal age at childbirth follow the same inverted-J-shaped pattem clearly evident with post-neonatal 
mortality and less clearly with neonatal mortality.
Among the three interacting variables (Part C), the interpretation takes education first. Interaction effects 
of mother’s education with toilet facility and drinking water source cancel out the observed large main 
effects of mother’s education. Educational differentials are greater among babies having unsafe source of 
drinking water than among babies having safe source of drinking water at any given level of toilet facility. 
Taking for example the no toilet facility-unsafe drinking water supply group, the infant mortality rate of 
353 per thousand births for births to the lowest educated mothers is 1.8 times that of 200 per thousand 
births=0.353*exp(-0.57) for births to elementary-educated mothers. On the other hand, the difference in 
the expected relative rates of births in the no toilet facility-safe drinking water supply group between the 
same two lowest educational levels of mothers is negligible. The gaps in relative rates between those with 
no or primary-educated and high school educated mothers but having the same unsafe source of drinking 
water are 54 and 41 per cent, respectively, for outside and inside categories of toilet facility. In contrast, 
the corresponding gaps in relative rates between the compared educational groups but having the same safe 
source of drinking water are 16 and 10 per cent, respectively, for outside and inside categories of toilet 
facility.
The net inverse relationship between mother’s education and infant mortality observed in the main effects 
model is evident only at the outside toilet facility-unsafe water source and inside toilet facility-safe water
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source levels. The remaining levels show less clear patterns, although the general patterns of lower relative 
risk for births to elementary-educated mothers compared to that for births to the lowest educated mothers 
and of the lowest relative risks for births to mothers with the highest educational attainment prevail.
On the effects of toilet facility, the log-linear significant coefficients consistently increase from -0.57 to 
-1.17 among those with an unsafe source of water and whose mothers had elementary education. The same 
pattern, although not uniformly consistent, holds true with the other levels of education and source of 
drinking water, suggesting that among the three interacting variables, toilet facility has the sharpest impact 
on infant mortality.
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Table 9-6: Parameter estimates and relative rates from the main 
effects and optimal models for infant mortality
Mode1/Parameter
Variable Main effects Optimal
Estimate Standard Relative Estimate Standard Relative
error rate error rate
Constant or 
grand mean OCMiH 0.12 0.301 VoiH1 0.18 0.353
A. No interactions
Birth order 
1 0.00
★
- 1 . 0 0 0 0.00* - 1 . 0 0 0
2-3
4 and over
-0.40
-0.13
0.08
0.09
0.670
0.878
-0.40
-0.14
0.10
0.10
0.670
0.869
Maternal age 
<20
at childbirth (in 
0.00
years)
1 . 0 0 0
20-34 
35 & over
-0.27
-0.18
0.07
0.10
0.763
0.835
Household income 
<P1000 0.00* - 1 . 0 0 0 0.00*
- 1 . 0 0 0
P1000+ -0.20 0.06 0.819 -0.21 0.06 0.811
Mother's education 
Prim. & below 0.00 - 1 . 0 0 0
Elementary -0.41* 0.05 0.664
High School -0.41
*
0.06 0.664
College + -0.62 0.10 0.538
Drinking water source 
Unsafe 0.00 - 1 . 0 0 0
Safe 0.12 0.04 1.127
Toilet facility 
None 0.00 - 1 . 0 0 0
Outside -0.13
it
0.05 0.878
Inside -0.23 0.08 0.795
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Table 9-6: Parameter estimates from optimal model with significant
interactions for infant mortality (continuation)
Interaction Variable/parameter
term/variable
B. Predictors with 2-way interactions
Maternal Preceding birth interval (months)
age at -----------------------------------------
child­
birth
<18 18-30 31 & over
Est. S.E. R.Rate Est. S.E. R.Rate Est. S.E. R.Rate
<20 0.00 1.000
*
-1.05 0.19 0.350
*
-1.11 0.17 0.330
20-34 -0.24 0.13 0.787
*
-1.19 0.36 0.304
★
-1.43 0.31 0.239
35+ -0.23 0.17 0.794
*
-1.14 0.43 0.320
*
-1.20 0.39 0.301
C. Predictors with significant 3-way interactions 
Toilet Education of mother
facility/ Primary & below Elementary High School Colleger-
water
source Est. S.E. Est. S.E. Est. S.E. Est. S.E.
None * *
Unsafe 0.00* - -0.57 0.13 -0.20 0.19 -1.86 0.93
Safe -0.46 0.15 -0.44 0.35 -0.55 0.45 -0.11 1.70
Outside * *
Unsafe -0.09 0.09 -0.60 0.27 -0.87 0.37 -1.19 1.64
Safe -0.42 0.29 -0.71 0.64 -0.60 0.81 -0.63 2.83
Inside **
Unsafe -0.34 0.27 -1.17 0.60 -0.86 0.64 -0.93 1.71
Safe -0.51 0.57 -0.62 1.14 -0.62 1.23 -1.06 2.95
Note: The relative rate of the constant is the reference rate.
Significant controls are preceding birth interval and time period.
★
Statistically significantly different from zero.
**
Nearly statistically significantly different from zero.
In the main effects model, the net effect of source of drinking water does not follow the expected 
direction of causation. This is mainly because of the larger effects observed in the cells referring to the 
category ‘unsafe’ compared to the cells referring to the category ‘safe’ at the levels of: (a) no toilet- 
elementary-college-educated; (b) outside and inside toilet-high school-educated; (c) inside toilet­
elementary-educated; and (d) outside toilet-highest educated mothers. For these groups, the infants with a 
safe source of drinking water are likely to experience higher infant mortality than those with an unsafe
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source of drinking water. This is a puzzling finding. Nonetheless, the remaining levels manifest the 
expected direction of lower infant mortality, the safer the source of drinking water in net terms. For 
example, among those whose mothers had no or primary education, irrespective of type of toilet facility, or 
whose mothers had high school education with no toilets, those with safe source of drinking water have 
lower relative rates than those with unsafe source of drinking water.
The unexpected direction of causation between drinking water supply and infant mortality in some of the 
levels of toilet facility and mother’s education could be due to the dichotomous categorization of water 
supply source. However, examining the infant mortality rate by education and source of drinking water, 
with its most detailed categorization, in Table 9-7, reveals that among the elementary educated mothers, the 
infant mortality rate of those obtaining their drinking water from pipes is higher than most, if not all, of the 
other categories in question in both urban and rural areas. Regardless of current residence, a pump- 
shallow-well water supply, which is expected to be more unsafe than artesian deep well or piped water, and 
rain water implies lower infant mortality than do the other sources of water. If misreporting of sources of 
drinking water were the major reason for the unexpected pattern, the reverse pattern would have been 
observed among the higher educated mothers. Nonetheless, the same lower infant mortality rate for such 
sources relative to the others is observed.
The model suggests that the infant mortality rate of 307 per thousand births (0.353*0.869) for fourth or 
higher order births of mothers with low income delivered by mothers of no or primary education at ages 
below 20 years, with preceding birth interval of less than 18 months, no toilet and unsafe source of drinking 
water was 16 times that of 19 per thousand births (0.353*0.670*0.811 *0.239*0.419) for second or third 
births belonging to the category of household income of PI000 or more (monthly), delivered by high 
school educated mothers at ages 20-34 years, with preceding birth interval of 31 months and over, with 
toilet outside the house but with unsafe source of water.
298
Table 9-7: Infant mortality rate (per 1000 births) by 
education and water(most detailed categorization): all children
Residence/ Education
source Primary' & below Elementary High School Colleget
All
Lake/river/stream 118(501) 51 (354) 56 (178) 59 (51)
Spring 75 (1842) 40 (1483) 34 (535) 49(123)
Rainwater 54 (240) 31 (323) 21 (187) 36(139)
Open well 71 (2449) 47 (2953) 35(882) 19(155)
Pump, shallow well 69 (2892) 35(5141) 34 (2416) 18 (986)
Artesian,deep well 71 (2027) 44 (3322) 53 (1802) 40 (866)
Pipe water 52 (1974) 54 (3951) 45(3140) 32 (2042)
Urban
Lake/river/stream - 56(18) 29(35) -
Spring 85(130) 30(135) 38 (78) 118 (17)
Rain water 39 (51) 43(47) 37 (27) 64(47)
Open well 53 (207) 53(282) 34 (118) 26(39)
Pump, shallow well 76(589) 32 (1229) 42(914) 11(449)
Artesian,deep well 72 (624 47 (1025) 55(874) 31(422)
Pipe water 52 (893) 57 (2262) 47 (2311) 30(1655)
Rural
Lake/river/stream 122(485) 51 (336) 63 (142) 59 (51)
Spring 75 (1713) 40 (1348) 33 (457) 38 (105)
Rainwater 58 (189) 33(276) 19 (160) 21 (93)
Open well 73 (2242) 46 (2672) 37 (764 ( 7 (115)
Pump, shallow well 67 (2303) 36 (3911) 29 (1503) 24 (537)
Artesian well 71(1403) 43 (2297) 51 (928) 50 (444)
Pipe water 52 (1080) 50 (1689) 37 (829) 39(387)
( ) N o f  b i r t h s
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9 J.4. Demographic, socioeconomic and health related-environmental effects on child 
mortality
Child mortality from the main file (Table 9-3) has the same eight significant covariates as post-neonatal 
mortality. The only difference is the way the effects of some of these predictors operate. While the 
optimal model for post-neonatal mortality is the main effects model, that for child mortality includes more 
second-order and third-order interactions.
Table 9-8 shows the resulting parameter estimates and relative rates for the main effects and optimal 
models for child mortality. Interpreting the effects of the predictors with no interactions (Part A) yields a 
clear and consistent impact of maternal age at childbirth and housing quality on child mortality. The 
inverted-J-shaped pattern of relationship between neonatal, post-neonatal and infant mortality and maternal 
age is not evident with child mortality. The higher the maternal age, the lower the child mortality. Those 
living in adequate housing are 28 per cent less likely to die during their childhood years than those in 
inadequate housing.
Part B presents the interaction effects of birth order and household income. In the optimal model, birth 
order interacts both with preceding birth interval and household income. Given that preceding birth 
interval is treated as a mere control, the interactions between birth order and household income are more 
relevant Thus, regardless of income level, the fourth order births experience the highest relative risk of 
child mortality. However, among low income-births the effect of birth order follows a J-shaped pattern. 
The child mortality rate for low income fourth or higher order births is 112 per thousand (0.082*1.363) 
while that for low income second or third births is 58 per thousand (0.082*.705) and that for first births 
(reference group) is 82 per thousand. Interestingly, for the higher income group, the higher the birth order, 
the higher the relative risk of child mortality. The relative rate for first births is 49 per thousand, for second 
or third order births, 77 per thousand and for fourth or higher order births, 100 per thousand.
Part C shows the coefficients from the three-way interactions. As has been done with neonatal and 
overall infant mortality, the effects of these interacting variables are occasionally assessed using the log- 
linear coefficients.
The effects of income depend on both the level of birth order and the levels of education and toilet 
facility, so they are interpreted first on the level of birth order and then on both the levels of education and 
toilet facility. The ratios of relative rates between household income category <P1000 and category 
PIOOO*- are 1.68 and 1.12 for first and fourth or higher order births, respectively, indicating higher 
mortality for the poorer group. According to the three-way interaction terms in C, although some 
coefficients are not significantly different from zero, for any given level of education and toilet facility, the 
lower the risk of child deaths, the higher the average income of the household. This indicates a clear and
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consistent negative association between household income and child mortality, net of the confounding 
effects of all other important variables.
There is an inverse relationship, although not as clear and consistent as that observed with household 
income, between mother’s education and child mortality. Among those with a toilet outside the house and 
a lower income level, the higher the educational attainment, up to high school, the lower the child 
mortality. In fact, if statistical significance is disregarded, for those with toilets inside the house, the higher 
the household income and education of the mother, the lower the risk of child mortality. For those with 
toilets outside the house, the same pattern exists for levels of education above primary. The only exception 
to this pattern occurs to births to college educated mothers with no toilet and low household income. 
However, since there are only 98 births in question and the estimate is not statistically significant, the 
pattern observed should be treated with caution.
The effects of toilet facility are more or less in the expected direction, although less clearly than income. 
The general pattern observed is that having at least a toilet is associated with lower child mortality. For 
example, taking the significant estimates, among the births to high school educated mothers, the better the 
toilet facility the lower the child mortality as seen in the increasing log-linear coefficients from -0.58 to 
-2.19.
The foregoing analysis of the effects of the three interacting variables on child mortality has shown that 
income effects are the sharpest, followed by the toilet facility effects and last, the education effects within 
the analytical framework used. The child mortality rate of 49 per thousand (0.82*0.657*1.363*0.664) for 
fourth or higher order births to mothers of no or primary education at ages 35 years or more with 
inadequate housing quality, toilet outside but low income is eight times that of 6 per thousand 
(0.082*0.779*0.719*0.705*0.186) for second or third order births delivered by college educated mothers at 
ages 20-34 years with adequate housing quality and toilet outside but low income.
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Table 9-8: Parameter estimates and relative rates from the main 
effects and optimal models for child mortality
Mode1/Parameter
Variable Main effects Optimal
Estimate Standard Relative Estimate Standard Relative
error rate error rate
Constant or 
grand mean -2.73 0.15 0.065 -2.50 0.18 0.082
A. No interactions
Birth order 
1
2-3
0.00
-0.02 0.12
1.000
0.980
4 and over 0.32 0.12 1.377
Maternal age 
<20
at childbirth (in 
0.00*
years)
1.000 0.00* - 1.000
20-34 -0.21 * 0.10 0.811 -0.25*
0.10 0.779
35 & over -0.40 0.14 0.670 -0.42 0.15 0.657
Household income 
<P1000 0.00 - 1.000
P1000+ -0.40 0.10 0.670
Mother's education 
Prim. & below 0.00 - 1.000
Elementary -0.29* 0.06 0.748
High School -0.74
if
0.11 0.477
College + -0.82 0.19 0.440
Housing quality 
Inadequate 0.00 *
- 1.000 0.00*
- 1.000
Adequate -0.34 0.08 0.712 -0.33 0.08 0.719
Toilet facility 
None 0.00* - 1.000
Outside -0.45
if
0.06 0.638
Inside -0.81 0.13 0.445
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Table 9-8: Parameter estimates from optimal model with significant
interactions for child mortality (continuation)
Interaction term/ Variable/parameter
variable
B. Predictors with 2-way interactions
Birth Household income
order --------------------------------------------
<P1000 P1000 & over
Estimate S .E. R.Rate Estimate S.E. R.Rate
1 0.00* - 1.000 -0.52 0.37 0.594
2-3 -0.35★ 0.17 0.705 -0.06 0.58 0.942
4+ 0.31 0.14 1.363 0.20 0.57 1.221
C. Predictors with 3-way interactions
Toilet Education of mother
facility/ ----------------------------
household
income
Primary & below Elementary High School College+
Estimate S.E Estimate S.E Estimate S.E. Estimate S.E.
None * *
<P1000 0.00 -0.47 0.16 -0.58 0.25 0.27 0.50
P1000+ -0.52 0.37 -1.31 0.78 -6.28 6.96 -2.45 1.67
Outside ★ ★ * *
CP1000 -0.41 0.10
if
-0.82 0.29 -1.62 0.42 -1.68 0.87
P1000+ -1.61 0.61 -1.20 1.34 -2.56 11.02 -2.90 2.91
Inside * *
<P1000 -0.34 0.25** -0.93 0.55
-2.19 0.71 -3.30 1.30
P1000+ -1.78 0.92 -2.21 1.82 -3.24 11.11 -3.49. 3.34
Note: The relative rate of the constant is the reference rate.
Significant controls are preceding birth interval and time period.
*
Statistically significantly different from zero.
* *
Nearly statistically significantly different from zero.
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9.4. Multivariate analysis: all births since 1978
With all births since 1978, the role of breastfeeding is initially explored. As stated in Chapter 8, 
Subsection 8.5.1, the main intention is to see if the breastfeeding variable warrants further investigation as a 
proximate indicator in the causal chain leading to child survival, so the mechanism of causation and the 
censoring problems are not dealt with here, although its dichotomous measurement may minimize the 
censoring problems.
Table 9-9 displays the corresponding models, in which breastfeeding and the demographic, 
socioeconomic and health related-environmental variables that relate to all births since 1978 (five years 
before the survey) are investigated. The relevant mortality indicators are post-neonatal and child mortality.
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Table 9-9: Models that describe the relationships between 
post-neonatal and child mortality and demographic, socioeconomic 
and health related-environmental variables 
and breastfeeding: all births since 1978
Mortality 
indicator/ 
model type
Model Deviance df
Post-neonatal
Null - 2909.296 12417
Main effects BR+IN+BO+P+ED+M+H 2732.296 12405
Optimal Main effects+ IN.P+BR.P.H 
+ P .E D .M 2667.096 12368
Child
Null - 2068.969 10005
Optimal T+ED+W+BR 1989.869 9996
Notes: BR=breastfeeding; for the rest, see notes, Table 9-3.
With post-neonatal mortality as the mortality indicator, breastfeeding (BR) emerges as a strong 
determinant, but it significantly interacts with preceding birth interval and housing quality. All the 
important predictors from the main file, except toilet facility, maintain their significance with the sub-file of 
all births since 1978. Perhaps the effect of toilet facility is no longer important once breastfeeding is 
controlled. The immunity to a hazardous environment such as the lack of toilet facility may have been 
strengthened by breastfeeding. Another possible explanation is that given that toilet facility is the least 
important factor in the main effects model with the main file, the reduction of the number of cases 
investigated may have caused the disappearance of its significance.
The effects of breastfeeding on post-neonatal mortality depends on both the levels of housing quality and 
the preceding birth interval. Table 9-10 presents the relevant parameter estimates and relative rates. It 
appears that the probability of dying of a never breastfed child bom within 18 months of the previous birth 
and belonging to a household with inadequate housing is about 2 times that of one who is breastfed in the 
same inadequate housing. The post-neonatal mortality rate for those bom within 18 months, but ever 
breastfed and with adequate housing is 20 per thousand (0.04*0.49), which is half the reference rate. Even 
with figures not significantly different from zero, the pattern of higher mortality of those never breastfed 
compared with those ever breastfed in any other levels of housing quality and preceding birth interval is 
consistently maintained. Some of these measured effects may be spurious, resulting from the circular 
causation as explained in Subsection 9.2.4. Nevertheless, it now becomes clear that, consistent with theory 
and empirical results, breastfeeding is a significant proximate determinant, based on the 1983 NDS. Recall 
that Popkin et al. (n.d.) demonstrated the importance of breastfeeding, especially exclusive breastfeeding, 
during the first six months of life and this importance declines with age. Nevertheless, further investigation 
of the processes through which it operates through interbirth intervals with the 1983 NDS is warranted.
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Table 9-10: Parameter estimates and relative rates from the
null, main effects and optimal models for post-neonatal mortality 
involving breastfeeding: births since 1978
Preceding birth interval(months)
Housing -----------------------------------------------------
quality/ <18 18-30 31+
breast-----------------  ---------------- -----------------
feeding Est. S.E. R.Rate Est. S.E. R.Rate Est. S.E. R.Rate
Inadequate *
Never 0.84 0.24 
(385)
2.32 0.15
(294)
1.17 1.16 -5.76
(271)
12.82 0.003
Ever 0.00 - 
(2135)
1.00 -1.70
(3133)
1.04 0.18 -6.17
(2150)
12.80 0.002
Adequate 
Never 1.40 0.79 
(443) *
4.06 -1.06
(316)
1.93 0.35 -6.18
(328)
12.95 0.002
Ever -0.72 0.36 
(1072)
0.49 -1.48
(1123)
1.28 0.23 -6.67
(920)
12.83 0.001
Constant or grand 
mean -3.21 0.42 0.040
The relative rate of the constant is the reference rate. *
Statistically significantly different from zero.
With child mortality as the mortality indicator (Table 9-9), breastfeeding is the least important predictor 
with toilet facility as the most important and education of mother and source of drinking water as 
intermediate. No significant higher-order interaction is observed.
As seen from the parameter estimates referring to breastfeeding (Table 9-11), the longer the child is 
breastfed, the less its risk of child mortality. Those breastfed for 12 months or more have about 37 per cent 
lower risk of child mortality than those never breastfed. But again, because of the circular causation and 
censoring problems in breastfeeding durations, the measured effects may be largely exaggerated. To 
measure the genuine effects of breastfeeding requires careful model specification, but as noted earlier, this 
is beyond the scope of this thesis.
9.5. Multivariate analysis: last births since 1978
The third set of data referring to births relates to last births since 1978, where the other proximate 
variables are available. Again, it must be stressed that like breastfeeding, immunization and supplemental 
feeding are also subject to circular causation and censoring problems. Therefore, the main concern in this 
analysis, with respect to immunization and supplemental feeding, is also to discover whether they are 
potential variables for a more rigorous analysis of the 1983 NDS. However, such an extension of the 
analysis would be beyond the scope of this thesis.
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Table 9-11: Net effects of breastfeeding on child mortality: all
births since 1978
Category Estimate S.E. Relative rate
Constant or
grand mean -3.031 0.24 0.05
Never breastfed 0.00 - 1.00
Breastfed for
0-5 months 0.07 0.25 1.07
6-11 months -0.07 0.24 0.93
12+ months -0.46 0.21 0.63
Controls: Toilet facility, maternal education and
source of drinking water.
Note: The relative rate of the constant is the 
reference rate.
*
Statistically significantly different from zero.
From the ‘last births since 1978’ file, the apparent association of prenatal care, place of maternal delivery 
and birth attendant revealed by the univariate differential analysis vanishes when other variables are held 
constant. In fact, the insignificant effects of these variables persist when post-neonatal, infant and child 
mortality are considered. Even when the modelling is restricted to urban births, on which these variables 
are likely to have some influence, not one of them is significant. These findings are contrary to what 
Madigan (n.d) discovered with the same data using cross-tabulation analysis, wherein attendant at 
childbirth was shown to be important, but without testing for significance and to what Guilkey et al. (1989) 
demonstrated in Metro Cebu that the more prenatal care visits to urban public, urban or rural traditional or 
rural private practitioners, the higher the birth weight of babies. However, Guilkey et al. (1989) also 
showed that the more prenatal care visits to urban private and to rural public practitioners, the lower the 
birth weight of babies. This finding and the finding of the present study on the insignificant effects of 
prenatal care, place of maternal delivery and birth attendant suggest that prenatal care provided by 
physicians or nurses, if sought by pregnant women especially in the rural areas may mean that these 
pregnant women are high risks or that those delivered in clinics or hospitals from the lower class of society 
are likely to be at high risk. Another possible explanation is the observed lack of significant associations 
might have been obscured by the contrasting effects of type of prenatal care as evident in the Cebu study. 
Still another plausible explanation is perhaps these variables, which are generally collected in surveys in 
developing countries, are weak or irrelevant predictors of child mortality. J. Cleland (personal 
communication) also shares this contention. There is then a need for a more refined measurement of these 
variables as done in the Cebu study in the design of national survey questionnaires.
Another important point, which was previously raised in Subsection 9.2.4, relates to the type of prenatal
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care given. There may be a large difference between developed and developing countries in the way 
prenatal care is administered. For instance, in their comparative analysis of Aboriginal and non-Aboriginal 
perinatal outcomes in the Northern Territory of Australia, Gray and Khalidi (1989) found that antenatal 
attendance was a very significant determinant in their explanatory framework. The main reason is that 
once an expectant mother presents for prenatal care in Australia, any problem identified will receive as 
much attention as it warrants. This may not be the case in most parts of the Philippines or some developing 
countries. Simple attendance for prenatal care is less guarantee of effective intervention in problems than it 
is in a developed country. Identification of prenatal problems is one thing, effective care is another.
Let us turn now to the role of immunization and supplemental feeding. Owing to the circular causation 
and censoring problems very prominent during infancy for these variables, child mortality is the only 
mortality indicator considered. Table 9-12 presents the resulting null, main effects and optimal models. 
Two measures of child mortality are used. The first takes the usual ages 1 to 4 years (child mortality). The 
other focuses on ages at death 7 to 60 months (5 3 0 7 ) to increase the sample size.
Table 9-12: Models that describe the relationships between 
child mortality and proximate variables: 
last births since 1978
Mortality
indicator/ Model Deviance df
model type
Child (4qx)
Null - 687.899 4698
Optimal IM+EL 671.749 4696
53<*7
Dichotomous categorization of food and breastfeeding 
Null - 1059.565 5748
Main effects IM+F+H+BR+BO+T 988.105 5740
Optimal Main effects+IM.H+H.BR.T 956.395 5732
More detailed categorization of food and breastfeeding 
Null - 1059.565 5748
Main effects IM+H+F+BR+BO+T 963.265 5736
Optimal Main effects+IM.H+IM.BR.T 923.085 5718
Notes: BR=breastfeeding; F=supplemental feeding; IM=immunization;
for the rest, see Table 9.3.
With the smallest subfile and with ages 1 to 4 years considered, breastfeeding does not appear significant 
and only immunization and electricity appear important. However, when the age at death is broadened to 
7-60 months, additional strong determinants appear. They are immunization, supplemental feeding, 
breastfeeding, birth order, housing quality and toilet regardless of whether food and breastfeeding are 
dichotomized or categorized in greater detail. Two-way interactions between immunization and housing
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quality in both models, three-way interactions among housing quality, breastfeeding and toilet 
(dichotomous categorization of food and breastfeeding) and among immunization, breastfeeding and toilet 
(more detailed categorization of food and breastfeeding) complete the optimal models with age at death 
7-60 months as the dependent variable.
To minimize the censoring problem of considering supplemental feeding in duration measurement and 
because immunization interacts only with housing quality with the dichotomous categorization of 
supplemental feeding, the parameters of the optimal model with age at death ranging from 7 to 60 months 
as the dependent variable and the dichotomous categorization of supplemental feeding and breastfeeding 
are only interpreted in Table 9-13. As expected, those never given food supplement are more likely by a 
factor of 5.930 than those given food, to die during the childhood ages 7 to 60 months. Those without any 
immunization, living in inadequate housing, are exposed to the risk of child death by a factor of 1.39, 
relative to those with immunization and living in inadequate housing environment. The probability of 
dying during the 7th to 60th months of life of those without immunization and residing in adequate housing 
is higher by a factor of 6.17 than for those with immunization and also living in adequate housing. These 
figures have to be accepted with caution as the parameters are not statistically significantly different from 
zero. Also, given the circular causation, these results are not definitive. However, they indicate that these 
variables are potential proximate variables for further exploration in another study and the results do not 
contradict epidemiological contributions of these factors in the improvement of child survival.
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Table 9-13: Parameter estimates and relative rates for 
optimal model for mortality at ages 7 to 60 
months, proximate variables: last births 
since 1978
Proximate Variable Estimate S.E. Relative rate
Constant or grand mean -4.44 0.52 0.012
A. With no interaction with other predictors
1. Supplemental feeding * 
Never 1.78 0.25 5.930
Ever 0.00
B. With interaction with housing quality
Housing quality
Immunization Inadequate Adequate
Estimate S.E.Rel.Rate Estimate S.E.Rel.Rate
Without 0.33 0.24
(1703)
1.39 -0.30
(754)
1.30 0.74
With 0.00
(1993)
1.00 -2.12
(1355)
1.16 0.12
Relative rate 
ratio between
without and with 1.39 6.17
Other controls: breastfeeding, birth order and toilet facility.
Note: The relative rate of the grand mean is the reference rate.
*
Statistically significantly different from zero.
()=N of births.
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The analysis of covariates of child mortality with births as units of analysis and using the log-linear rate 
technique has unravelled interesting and detailed features, which simpler multivariate techniques may 
possibly not yield. The extent of information which this method provides on child mortality determinants 
is certainly far-reaching. Before summarizing the results, let us turn to the other method of analysis using 
mothers as units of observation and simpler techniques of multivariate analysis.
9.6. Multivariate analysis: mothers as units of observation
Table 9-14 presents analysis of variance results considering all the factors hypothesized above to have 
some effects on child mortality. The level of categories of the independent variables are considered fixed. 
The F test is used to test the null hypothesis that several group means are equal. It appears that housing 
quality and presence of electricity in the household are not related to child mortality. As noted earlier, with 
births as units of observation, housing quality emerged as influential, and presence of electricity as not 
influential. Both approaches show no effect of presence of electricity in the household. Contrary to what 
was discovered by Martin et al. (1983) on the basis of the 1978 RPFS, presence of electricity in the 
household is not a significant factor in the 1983 NDS. One possible explanation which requires further 
proof is the differing effect of rural electrification over time. Both units of observations are inconsistent in 
portraying the importance of housing quality, but both are consistent in showing that toilet facility is highly 
and significantly associated with child mortality. This is due to the fact that births are much better than 
mothers as units of statistical analysis when it comes to covariate analysis of child mortality. But what is 
interesting here is that meaningful patterns are emerging with mothers as the units of observation, despite 
the major limitation noted in Chapter 8, Subsection 8.5.7 with respect to this type of analysis.
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Table 9-14: Analysis of variance results of the hypothesized variables
Source of 
variation
Sum of 
Squares D. F.
Mean
Square
Significance 
F of F
Covariates 328.487 4 82.122 591.967 .000
Parity 149.342 1 149.342 1076.518 .000
Date of first
preg. term. 5.472 1 5.472 39.444 .000
Age of mother at: first
preg. term. 1.006 1 1.006 7.250 .007
Number of years of completed
education 13.107 1 13.107 94.107 .000
Main effects 11.264 LI 1.024 7.381 .000
Rural/urban res. .534 1 .534 3.848 .050
Average monthly household
cash income 1.852 3 . 617 4.449 . 004
Household comp. 1.416 1 1.416 10.204 .001
Housing quality . 637 2 .318 2.294 .101
Presence of electricity
in the household .080 1 .080 .579 . 447
Toilet facility 5.725 2 2.862 20.633 .000
Water supply . 627 1 . 627 4.523 .034
Note: Variables with highly significant interactions:
a. Two way- income and presence of electricity in the
household
b. Three way- urban/rural residence, income and housing
quality
-housing quality, presence of electricity 
in the household and toilet facility.
Controlling for the confounding effects of the covariates and other factors, rural or urban residence is 
significant at the 0.05 level, but because of its significant interaction with income and housing quality, it is 
dropped in later models, with income regarded as the better socioeconomic predictor, as has been clearly 
revealed with births as units of observation. Source of drinking water is also significant at the 0.03 level 
and since it has no significant interaction with the other categorical variables, it is retained in further 
specifications. In effect, out of the hypothesized qualitative variables, income, household composition 
(nuclear or extended), toilet facility and source of drinking water emerge as strong predictors of child 
mortality. Recall that household composition did not show any relationship with any of the response 
variables with births as units of observation. The clustering of births might have obscured the importance 
of household composition as a covariate of child mortality. With mothers as units of observation, the 
differential may have been stronger since the clustering does not apply as most of them come from different 
sample households. Hence, the effect of this variable is significant As other subareal studies (ASEAN, 
1986) have shown, household composition may also be an important covariate of child mortality. Another 
possible explanation is that the number of living children is an important predictor of household 
composition and mortality experience influences the number of living children.
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A test for higher order interaction between the factors is performed and results are shown in Table 9-15. 
Again, as with births as units of analysis, there are higher order significant interactions (third and fourth), 
although their significance is not as strong as that found with the log-linear models.
Table 9-15: Analysis of variance results of testing
interactions between significant categorical variables
Source of Sum of
Variation Squares DF
Mean
Square F
Sig 
of F
Covariates 328.264 4 82.066 586.705 .000
No. of years of
comp, education 13.273 1 13.273 94.888 .000
Parity 148.526 1 148.526 1061.842 .000
Date of first
pregnancy term. 5.344 1 5.344 38.203 .000
Age of mother at first
pregnancy term. 0.996 1 0.996 7.123 .008
Main Effects 9.957 7 1.422 10.170 .000
Average monthly
Income 1.576 3 0.525 3.757 .010
H. composition 1.534 1 1.534 10.965 .001
Toilet facility 5.630 2 2.815 20.124 .000
Source of drinking
water 1.068 1 1.068 7.635 .006
2-Way Interactions 1.817 17 .107 .764 .737
Income HComp .258 3 .086 . 616 . 605
Income Toilet .371 6 .062 .442 .851
Income Water .860 3 .287 2.049 .105
HComp Toilet .196 2 .098 . 699 .497
HComp Water .045 1 .045 .320 .572
Toilet Water .027 2 .013 .096 . 908
3-Way Interactions 3.661 17 .215 1.540 .072
Income Comp Toilet 1.872 6 .312 2.231 .037
Income Comp Water 1.235 3 .412 2.943 .032
Income Toilet Water .639 6 .107 .761 .600
Comp Toilet Water .091 2 .046 .326 .722
4-Way Interactions 1.689 6 .282 2.013 .060
Income HComp Toilet
Water 1.689 6 .282 2.013 .060
Explained 345.390 51 6.772 48.417 .000
Key: HComp or Comp=household composition
Converting age of mother at, and date of, first pregnancy termination, and education into categorical 
variables to find whether their interactions with the qualitative variables are significant requires running 
further analysis of variance. The results are shown in Table 9-16. It turns out that the interaction between 
education and source of drinking water is maintained, consistent with what was discerned with infant 
mortality in the log-linear analysis. Education and date of first pregnancy termination interact significantly 
when treated as categorical, but when their continuous nature is maintained, the zero-order correlation is
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merely 0.283. The strategy followed is to maintain the date of first pregnancy termination as a covariate, 
and education as categorical, and combine these categories with source of drinking water to form a single 
index in the multiple classification analysis. Multiple classification analysis is the technique used to show 
more clearly the influence of the qualitative variables, which are the main interest. This technique uses the 
grand mean as the dependent variable and deviations from the grand mean reflect the magnitude of the 
effect of each category of the independent variable. However, it requires that there should be no significant 
interactions between the independent variables in question.
Hence, it is important to test first whether or not the combined index of education and source of water 
supply has significant interactions with the other categorical variables. The outcome is reflected in Table 
9-17. Considering parity, date of and age of mother at first pregnancy termination as covariates, and the 
combined index of education and water supply source, average household monthly cash income, household 
composition and toilet facility as factors in the analysis of variance yields no significant two-way 
interactions among factors, but there are some in the higher order interactions. However, their significance 
is about at the 0.02 to 0.03 levels and therefore can be ignored in the performance of multiple classification 
analysis. Table 9-18 shows the result of running the multiple classification analysis. The unadjusted and 
adjusted deviations from the grand mean of 22 per cent are shown and may be interpreted as the degree to 
which a category would depart from the overall mean child mortality. A close examination of the table 
reveals that the adjusted deviations from the grand mean are not too large; but in the analysis of variance, 
their main effects are highly significant. Interestingly, the patterns are consistent with some of the findings 
in the previous analysis of births.
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Table 9-16: Analysis of variance results of testing
interactions between some categorical variables 
and some controls treated as categoricals
Source of 
Variation
Sum of 
Squares DF
Mean
Square F
Sig 
of F
Covariates 313.903 2 156.951 1132.862 .000
Parity
Average Monthly
294.595 1 295.595 2126.364 .000
Cash Income 7.356 1 7.356 53.093 . 000
Main Effects 28.159 12 2.347 16.937 .000
Education 10.461 3 3.487 25.169 .000
H. Composition 
Date of First
1.058 1 1.058 7.638 .006
Pregnancy term. 
Age of Mother at
4.753 3 1.584 11.435 .000
First Preg. term. 1.322 2 .661 4.769 . 009
Toilet Facility 5.300
Source of Drinking
2 2.650 19.128 .000
Water 1.284 1 1.284 9.270 .002
2-Way Inter. 12.981 58 .224 1.615 .002
Educ HCoxnp . 649 3 .216 1.561 .197
Educ Fpreg 1.667 9 .185 1.337 .211
Educ Mafpreg 2.156 6 .359 2.594 .016
Educ Toilet 1.645 6 .274 1.979 .065
Educ Water 1.852 3 . 617 4.456 . 004
HComp Fpreg .562 3 .187 1.352 .256
HComp Mafreg .535 2 .268 1.932 .145
HComp Toilet .214 2 .107 .773 .462
Hcomp Water .009 1 .009 .062 .804
Fpreg Mafreg .743 6 .124 .893 .498
Fpreg Toilet .794 6 .132 . 956 .454
Fpreg Water .312 3 .104 .752 .521
Mafpreg Toilet .923 4 .231 1.666 .155
Mafreg Water .231 2 .116 .835 .434
Toilet Water .164 2 .082 .593 .553
Key: Educ=matemal education; HComp=household composition; 
Fpreg=date of first pregnancy termination; Mafpreg= 
age of mother at first pregnancy termination.
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Table 9-17: Analysis of variance results of testing
interactions between combined education and 
water and categorical variables
Source of Sum of Mean F Sig of
Variation Squares DF Square F
Covariates 313.707 3 104.569 745.855 .000
Parity
Date of First
161.818 1 161.818 1154.197 . 000
Pregnancy termin. 
Age of mother at
3.996 1 3.996 28.501 .000
First Preg. term. 3.335 1 3.335 23.785 . 000
Main Effects 19.837 9 2.204 15.721 .000
Water-Education 3.127 3 1.042 7.435 .000
Income 2.707 3 . 902 6.436 .000
H Composition 1.680 1 1.680 11.982 .001
Toilet Facility 7.088 2 3.544 25.277 . 000
2-Way Interactions 4.069 29 .140 1.001 .464
Wat-Ed Income 2.028 9 .225 1.607 .107
Wat-Ed HComp .196 3 .065 .467 .705
Wat-Ed Toilet .728 6 .121 .866 .519
Income HComp .345 3 .115 . 821 .482
Income Toilet .503 6 .084 .597 .733
HComp Toilet .163 2 .082 .582 .599
3-Way Interactions 7.086 39 .182 1.296 .103
Wat-Ed Income HComp 2.716 9 .302 2.153 .022
Wat-Ed Income Toilet 1.737 18 .096 .688 . 826
Wat-Ed HComp Toilet .443 6 . 074 .527 .788
Income HComp Toilet 2.144 6 .357 2.549 .018
4-Way Interactions 4.400 18 .244 1.743 .026
Explained 349.099 98 3.562 25.408 .000
Key: Wat-Ed=index combining education of mother and source 
of drinking water; HComp=household composition.
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Table 9-18: Deviations from the grand mean percentage
having dead children age 0-4 years of EMW with 
at least one child (Grand Mean=0.22)
Variable/Category N Unadjusted Adjusted
Water-Education
Unsafe Water-Elem. & below 3618 . 07 . 01Unsafe Water-H.Sch. & above 2258 .06 . 01Safe Water-Elem & below 1656 -.10 -.04Safe Water-H.Sch. & above 2354 -.08 .00
Ave. household monthly cash income
P 001-249 1796 .05 .02P 250-449 2496 .03 .00
P 500-999 2903 .01 .01P1000 & over 2691 -.07 -.03
Household Composition
Extended 2912 -.04 .02Nuclear 6975 . 02 -.01
Toilet Facility
No Toilet 2043 .08 .05With Toilet, outside 5582 . 01 -.01With Toilet, inside 2262 -.09 -.03
Multiple R Squared » 0.194 
Multiple R * 0.440
Controls = Parity, date of first pregnancy termination
and age of mother at first pregnancy termination.
Combining education and water supply suggests that only those with elementary education or below and 
with a safe source of drinking water are likely to experience lower child mortality than the average. The 
deviations from the average for those with the other categories is nil. The mechanisms that may have been 
operating with respect to this interaction as discussed above, with births as units of observation, could 
explain the emerging patterns. However, given the crude lumping together of water and education 
categories here, it is very difficult to say more about the pattern.
Household monthly cash income manifests an inverse relationship with child mortality. Those EMW in 
extended households tend to lose more of their children at young ages than those living in nuclear 
households. A very strong negative association between the incidence of child mortality and toilet facility 
is manifest in the table.
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9.7. Summary and discussion
This chapter has identified several factors affecting neonatal, post-neonatal, infant and child mortality. It 
used two kinds of units of observation. The first are births, using log-linear rate models to examine which 
of the available maternal demographic, socioeconomic, health related-environmental and proximate factors 
are significant covariates, ranked in importance, of each of the above mortality indicators. Given that the 
proximate factors are available only for subsets of the main file, containing all births, three sets of data 
were explored. With the main file, the maternal demographic, socioeconomic and health related- 
environmental factors are investigated, and those that have significant effects on the mortality indicators 
under study, using the forward model selection approach, are identified according to importance, and are 
considered the best descriptions of the socioeconomic-demographic-health related-environmental-child 
mortality linkages. For the two subsets of data, the same log-linear rate modelling and forward model 
selection approaches were used, but because of the complicated and methodological problems associated 
with many of these proximate factors, one of the main objectives of the thesis was to explore whether the 
other available proximate variables, breastfeeding, immunization and supplemental feeding, warrant further 
exploration, since sorting out the processes through which they operate in the causal chain leading to child 
mortality, and measuring their genuine effects, are beyond its scope.
The second units of observation are mothers, using analysis of variance and multiple classification 
analysis. The main aim of this analysis is to discern whether meaningful patterns can be obtained using a 
crude measurement of child mortality and slightly inappropriate units of analysis.
The main findings of the above analyses are summarized according to units of observation. The 
importance and patterns of effects of these variables on each of the components of child mortality vary to a 
certain extent; therefore, a discussion on the main findings and their corresponding implications under each 
component is helpful. Hence, with all births as units of analysis, in which proximate factors are 
unavailable, the main findings and their corresponding implications are the following:
(1) The ‘best’ model that predicted neonatal mortality includes all the demographic or health-risk
factors____preceding birth interval, crudely measured, birth order and maternal age at childbirth____and
mother’s education. All other things being equal, the pattem of net effects of birth order and maternal age 
at childbirth is an inverted J-shape, with first births or any birth to mothers at their youngest ages of 
reproductivity experiencing the highest risk, followed by fourth or higher order births or any birth to 
mothers at their oldest ages of reproductivity. Differences by maternal age at childbirth are great with 
preceding birth intervals of less than 18 months, regardless of mother’s education and with preceding birth 
intervals of less than 31 months and no or primary education of mothers. Also, educational differentials are 
marked at the youngest maternal ages at childbirth and shortest preceding birth interval. These patterns 
identify the groups most likely to experience higher than average neonatal mortality. They are first births
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and any birth at very young ages of mothers with no or primary education and with very short preceding 
birth intervals. They define targets requiring top priority in the implementation of health programs.
The prominence of all three health-risk factors____preceding birth interval, birth order and maternal age
at childbirth____reinforces findings of several studies that biological or medical rather than environmental
factors are associated with neonatal mortality. However, the emergence of education as an important 
variable in the ‘best’ model may imply that the dominance of the biological or medical factors in affecting 
neonatal mortality applies mainly to high-income countries. In low-income countries, like the Philippines, 
there tend to be socioeconomic differentials in neonatal mortality, as evidenced by the significant impact of 
education of the mother. Nevertheless, the interacting effects of mother’s education with preceding birth 
interval and maternal age at childbirth show that although births to highly educated mothers tend to show 
the lowest risk of neonatal mortality, variations by mother’s education at longer preceding birth intervals 
and older maternal ages at delivery are small and non-uniform. These patterns imply that mother’s 
education may be significant in its own right, or may be a reflection of differentials owing to education of 
the mother in nutrition, care of the mother during pregnancy or in conditions of maternal delivery, or in 
length of preceding birth interval.
(2) The best-fitting model for post-neonatal mortality is consistent with the theory that socioeconomic and 
health related-environmental factors become more prominent after the first few months of life. 
Demographic or health-risk factors, length of preceding birth interval and birth order, remain the most 
important predictors; the socioeconomic factors, average household income and mother’s education, rank 
next; and health-related factors, housing quality and presence of toilet, come last. It may be argued that this 
order of importance of the predictors is biased through the forced assumption that the socioeconomic and 
health-related covariates do not vary with time. Nonetheless, confining the analysis to births occurring five 
years before the survey does not change the above ranking.
That the direct effect of average household income is greater than that of mother’s education implies that 
formal schooling, which has been shown in previous Philippine studies as the strongest socioeconomic 
determinant, may have reflected income characteristics and that maternal education may not be an adequate 
proxy of Philippine socioeconomic status. This implies the need for equal attention to increasing the 
purchasing power of the populace and improving their educational levels.
The patterns of effects of these ‘best’ covariates of post-neonatal mortality show that post-neonatal 
mortality is high for babies: (a) in the first and fourth or higher order, (b) delivered at very young and old 
ages of their mothers; (c) belonging to low income households; (d) with low-educated mothers; (e) living in 
an inadequate housing environment; and (0 in households lacking toilet facilities. These are the critical 
groups to be given top priority in health planning and implementation if the goal is to reduce Philippine 
post-neonatal mortality.
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(3) The most parsimonious model for infant mortality identifies the same significant demographic and 
socioeconomic covariates as does the post-neonatal mortality model. However, while the net effects of 
these predictors on post-neonatal mortality are uniform across all subgroups of the population in question, 
they are not so in the case of overall infant mortality. Only birth order and average household income 
maintain their direct effects on overall infant mortality. The rest show varying effects on various levels of 
the other covariates with which they have interactions. Both models differ in the identification of important 
health-related covariates. Housing quality is important for post-neonatal mortality but not for overall infant 
mortality. It is replaced by source of drinking water in the infant mortality model. It must be noted though 
that source of drinking water is influential only with overall infant mortality, a finding consistent when 
provinces were units of analysis (Chapter 7) and with the finding of Martin et al. (1983) of its 
insignificance on child mortality.
The observed dissimilar patterns of covariates of post-neonatal and overall infant mortality suggest the 
necessity of examining infant mortality, in both its disaggregated and overall forms. Analysing its 
components is important, as many factors are associated with different risks at different ages of the infant. 
However, some of the patterns may be obscured when its components are investigated, because of smaller 
sample size, which has been the case with the present data.
Turning to the patterns of effects of these predictors of infant mortality reveals the same patterns of 
effects of birth order on neonatal mortality and of household income on post-neonatal mortality. That is, 
first and fourth or higher order births and low-income births are likely to experience very high infant 
mortality. As with neonatal mortality, maternal age at childbirth interacts with preceding birth interval. 
For the shortest and longest preceding birth interval, those delivered at the youngest maternal age are most 
likely to have the highest risk, followed by those at the oldest maternal age at delivery. The reverse holds 
true for births with 18-30 months preceding birth intervals.
The effects of education depend on the quality of drinking water. Differences by mother’s education are 
greater with unsafe than safe source of drinking water. Among those with unsafe sources of drinking 
water, the expected pattem holds, although not very consistently: that is the higher the mother’s education, 
the lower the infant mortality, at any given level of toilet facility. Among those with a safe source of 
drinking water, the net inverse relationship is less clear although the general pattern is in the expected 
direction.
Net effects of toilet facility are in the expected direction of negative association with infant mortality at 
any given level of education and source of drinking water. In fact, among the three interacting variables, 
mother’s education, toilet facility and source of drinking water, toilet facility shows the sharpest association 
with infant mortality within the explanatory framework used.
320
It is the effect of source of drinking water that displays expected and unexpected patterns at different 
levels of mother’s education and toilet facility. The unexpected pattem persists even with the most detailed 
categorization of source of drinking water.
Several explanations of the unexpected pattem are advanced. First is misreporting of the type of drinking 
water source. It may be possible that unsafe sources were reported as safe by some respondents in the 
survey. However, the detailed categorization of drinking water supply by infant mortality level does not 
show a systematic bias towards reporting sources of drinking water as safe even if they were not. 
Nonetheless, further investigation of this aspect is important before reaching definitive conclusions.
Second is the role played by behavioural practices enhanced by non-formal or formal education as clearly 
indicated by the marked educational differentials by unsafe source of drinking water. Perhaps, knowing 
their sources of drinking water are unsafe, most mothers with at least an elementary education may have 
been boiling the water before consuming it, so it may be the behavioural practices rather than the source of 
drinking water per se that are measured. This may be a more reasonable explanation than misreporting.
Third is the manner of transport from the source to the house and the means of storing the water. While 
piped water and artesian wells were reported as sources of drinking water, these sources are likely to be 
public sources for the majority of the population in question. Therefore, the container, the mode of 
transport from the public source to the house, and the way of storing the water are important factors to be 
considered for this segment of the population. In fact, the present study shows that as expected, the higher 
educated mothers, who are more likely to afford tap water inside their houses, experience fewer infant 
deaths than those with other sources of drinking water, irrespective of current residence.
The last explanation is the possibility of contamination of water from rusting pipes or pipes contaminated 
by floods. This particularly may be more serious in areas frequently flooded, for example the Metro- 
Manila area.
While the behaviour of mothers or the suggested contaminating factors may have played major roles, 
these are mere speculations, and further research verification is needed. Moreover, the same points raised 
with post-neonatal mortality, regarding the observed net effects of demographic factors and income, apply 
with infant mortality. The persistent independent effect of income suggests that it is a significant 
determinant in its own right The interaction of education with the health-related factors indicates that apart 
from formal schooling there are other attributes, like behavioural practices, which may be equally 
important determinants.
(4) The optimal model for child mortality has exactly the same covariates as that for post-neonatal 
mortality. However, as with infant mortality, the effects of most covariates vary by different levels of the
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other covariates with which they interact Maternal age at childbirth and housing quality do not interact 
with the other covariates in the model. The higher the maternal age at delivery and the better the quality of 
housing, the lower the child mortality. The underlying biological mechanism associated with maternal age 
during infancy is no longer a relevant issue at later childhood ages. After the first year of life, the 
mechanism associated with maternal age may be more a reflection of how the child is cared for. It is likely 
that older women are more experienced than younger women in caring for their children to prevent child 
mortality. The finding on the significant role of housing characteristics in affecting child mortality 
augments the few published works, as reviewed earlier. One possible explanation of the importance of 
housing quality is that the mortality risk of already poor children is exacerbated by the poor quality of their 
housing. Possibly, a poor child, living in inadequate housing conditions and sick with an infectious 
disease, such as pneumonia and influenza, is likely to have a higher risk of mortality than a child, sick with 
the same disease, but living in better housing.
On two interacting variables, birth order interacts with both preceding birth interval and household 
income. Regardless of income level, the fourth or higher order births manifest the highest risk; 
nevertheless, while among the low income group, first births rank second, among the high income group, 
second or third order births rank next
Of the effects of the three interacting variables, household income, mother’s education and toilet facility, 
income effects are the sharpest on child mortality within the analytical framework used, followed by the 
toilet facility effects and last, the education effects. The effects of income depend on the levels of birth 
order, maternal education and toilet facility. For the first and fourth and higher order births, the higher the 
child mortality, the lower the household income. The reverse holds with second or third order births. For 
any given level of education and toilet facility, the general pattern persists of lower child mortality risks 
with higher income. The effects of toilet facility more or less reflect the general pattern that having at least 
a toilet is associated with lower child mortality, regardless of income and education levels. Disregarding 
the only deviant cell based on very few cases, the effects of mother’s education also follow an inverse 
pattern of association with child mortality. These illustrate the important role of household income, 
mother’s education and other health-related factors in the causal chain leading to child mortality. Having a 
college education may not be enough, unless the attained education is a means of generating income to 
augment the husband’s income. The issue of producing college-educated mothers but not providing 
corresponding job opportunities arises.
On the whole, this study clearly identifies the groups at higher risk of each of the components of child 
mortality with all births as units of observation. The outcome of targeting these groups in the 
implementation of health programs is undoubtedly a greater survival of Filipino children. The study 
demonstrates the varying patterns of effects of demographic factors (birth order and maternal age at
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childbirth), socioeconomic factors (household income and mother’s education) and health-related factors 
(housing quality, toilet facility and source of drinking water) on neonatal, post-neonatal, overall infant and 
child mortality. However, as noted in the discussion, there still remain several issues needing further 
inquiry. One additional issue worth investigating is whether the inclusion of proximate variables and 
unobservable heterogeneity in the analytical framework changes the patterns of effects of these emerging 
important but non-proximate variables.
With births since 1978, in which proximate factors are available, the following are the main findings:
(1) There are no significant independent effects of prenatal care, place of maternal delivery and birth 
attendance. Possibly these variables collected in surveys in the Philippines are not valid and they require 
more refinement in their collections in future national surveys. The type (public, private and traditional), 
frequency of visits to each type and quality of care are examples of such refinement in the design of survey 
questionnaires. Moreover, these variables as they now stand may have been masked by the facts that: if 
prenatal care is sought, and if there are prenatal problems diagnosed, the effective care and attention to such 
problems may not be as good as in developed countries; those delivered in clinics or hospitals from the 
lower class of society are likely to be the high risk group; and the performance of traditional birth 
attendants, mostly in the rural areas, is generally good. The need for further refinement in their collections 
in surveys becomes more pressing in accord with the ongoing monitoring and evaluation of the global 
strategy for health for all. The extension of primary health care to rural areas of the Philippines is evident 
in the Cebu study (Wong et al., 1987) with most pregnant women obtaining prenatal care, two-thirds of 
them availing of the services of modem health practitioners.
(2) Holding all other variables constant, for a preceding birth interval of less than 18 months, those never 
breastfed are likely to experience higher post-neonatal mortality than those who were breastfed at any level 
of housing quality. Breastfeeding is the least significant covariate of child mortality, with toilet facility, 
mother’s education and source of drinking water emerging as more important. In net terms, the longer the 
child is breastfed, the lower its risk of mortality between ages 1 and 5 years. Because of the circular 
causation and censoring problems associated with breastfeeding, these measured effects may be largely 
spurious. Appropriate model specifications to account for all these problems are required to measure the 
genuine effects of breastfeeding. However, the evidence of the positive value of breastfeeding suggests the 
strengthening of its promotion in the Philippines.
(3) As expected, all other things being equal, those never given food supplement are more likely to die 
during the childhood ages 7 to 60 months than those ever given food supplement. Similarly, those without 
any immunization at any given level of housing quality, are more likely to have higher risk of dying at the 
same ages, than those with immunization. However, as with breastfeeding effects, these effects may be 
largely exaggerated, owing to the circular causation and censoring problems inherent with them. Thus,
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there is a need for further investigation to allow for these difficulties in the assessment of their role in the 
causal chain leading to child mortality. Nevertheless, the great value of immunization and food 
supplementation in preventing loss of children lives implies the need for further improvements in these 
programs in the Philippines.
With mothers as units of analysis, a composite index combining mother’s education and source of 
drinking water, average household monthly income, household composition and toilet facility emerge as 
significant covariates of child mortality, crudely measured by simply dichotomizing the ever married 
women with children into having or not having at least one dead child aged 0-4 years. Apart from 
household composition and source of drinking water, average household income and toilet facility, are also 
significant covariates of child mortality, as noted in number (4) above. Meaningful patterns, although less 
clear, can also be obtained with crude measure of child mortality and with slightly inappropriate units of 
analysis.
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Chapter 10
Conclusions and implications
10.1. Introduction
In contrast with neighbouring countries like Indonesia, Malaysia, Thailand, Taiwan and South Korea, 
which have made dramatic gains in their economies and survival in the 1970s and 1980s, the Philippines 
has lagged behind in both respects. The main objective of this thesis was a comprehensive assessment of 
Philippine mortality conditions, primarily focusing on the period since 1960, the times of hardship and 
turmoil. The preceding chapters have focused on the various sub-themes; this final chapter locrfcs at the 
major findings and draws some research and program implications. Section 10.2 summarizes the results of 
data assessment. The main features of the life tables generated are presented in Section 10.3. Section 10.4 
deals with major outcomes of the re-examination of mortality trends and provides some explanations of 
such trends. Section 10.5 consolidates the main conclusions on covariates of mortality. The last section 
presents the overall final conclusion.
10.2. Data assessment
One of the most difficult problems encountered in demographic research in developing countries relates 
to quality of data. Data assessment is often the starting point to account for spurious results emanating 
from errors or biases from the data, to discern whether available data provide a reasonable picture, and to 
indicate the need for possible adjustments of the data. This thesis started with the assessment of data used 
before embarking on the analysis.
Chapter 2 found that meaningful indicators could be derived from the socioeconomic and health-related 
statistics available for each province for three points in time, 1960, 1970 and 1980. The indicators 
calculated were highly interrelated and were useful as measures of the five dimensions of social and 
economic development; urbanization, economy, communications, education and health. Of the three 
education indicators, literacy, percentage of persons six years old and over with high school education and 
percentage of persons six years old and over with elementary education, the first two are potential 
education indicators but the former more sensitive in relation to mortality and the latter more sensitive in 
the derivation of a composite index of development. Chapter 2 also illustrated that there were considerable 
provincial variations in socioeconomic and health conditions, with the poor and disadvantaged provinces
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mostly in the Bicol, Western Visayas, Eastern Visayas, Western Mindanao and Central Mindanao regions. 
A composite index of development was constructed from the 1980 statistics, ranking the 73 provinces and 
Manila City, according to their socioeconomic and health-related standing and serving as one of the bases 
in choosing the best level of completeness of death registration and in deriving the 1980 and 1960 infant 
death rates at the provincial level. These socioeconomic and health-related indicators proved useful in the 
covariates of mortality analysis and in gaining some insights into the reasons behind the pattern of 
mortality decline.
Chapter 3 offered some solutions to the perennial problem of arriving at reasonable mortality indicators, 
as a result of defective deaths data, from the vital registration system of the Philippines. Four indirect 
techniques of estimating the level of completeness of registration, which are most relevant to the Philippine 
demographic situation, were applied to raw data collected and published in the Philippines. From the 
oldest to the newest, these are the Brass, Courbage and Fargues, Preston and Coale, and Gray methods. 
When paired or combined, these techniques yielded closely or moderately consistent estimates, depending 
on their similarity in assumptions and robustness to violations of their assumptions. This supports their 
applicability to Philippine data. Moreover, there were reasonable economic differentials by province and 
sex and trends in the level of completeness of death registration; the effects of internal migration could be 
identified; and agreement with independent estimates was obtained. These served as the bases for arriving 
at the most reasonable level of completeness of death registration at the provincial, regional and national 
levels. The consistency of the chosen regional and national estimates of level of completeness of death 
registration with those obtained by summing the provincial corrected deaths by age, provided a further 
basis for the plausibility of the final chosen levels of completeness. Given their plausibility, the ‘best’ 
measures of the level of completeness of death registration were used to correct the registered deaths to 
reach the needed appropriate number of deaths in the calculation of life tables, one of the main outputs of 
this thesis.
The resulting ‘best’ measures of the level of completeness of death registration have indicated very slow 
improvement in the recording of deaths, small variation by sex, and great differentials by province and 
region, the level ranging from below 10 per cent to above 90 per cent completeness. It was above 100 per 
cent for Metro Manila and Cebu, because non-residents availing themselves of the best medical facilities 
also died there, and were likely to be registered as dying there, thus inflating the number of registered 
deaths in these areas. The compulsory registration of events needs much improvement, especially in the 
provinces where death registration is poor.
Chapter 3 also illustrated that, selections of estimates of completeness of death registration from different 
methods are necessary to establish plausible trends and differentials in these estimates, given the enormous 
differences in sub-national areas. While the four techniques, in pair or in combination, are closely or
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moderately consistent, as the Philippines is likely to be a non-stable population, the ‘best’ estimates were 
yielded by the Gray approach, with its non-stable closed population assumption and fair robustness to 
age-misreporting; the Preston and Coale method ranked second, the Courbage and Fargues method, third 
and the Brass method, fourth, for the areal aggregations and periods in question.
Chapters 3, 4 and 6 likewise demonstrated the advantage of working on various points in time for the 
same areal units to obtain reasonable trends and assess the data for a particular period of time. Chapter 3 
showed that in most cases, two or three techniques provided similar conclusions as to the quality of 
registered deaths, lending more credence to the chosen ‘best’ measures of the level of completeness of 
death registration. Chapters 4 and 7 demonstrated the importance of using more data in examining more 
fully the reliability, consistency and comparability of estimates. For example in the evaluation of the 
central age-specific death rates, the 1970 rates at ages 60 and over were lower than in the other years at the 
same ages; so it was hypothesized that during the 1970 census, more people were reported at such ages than 
in the other census years. Another striking observation was the non-existence of marked local peculiarities 
or measurement errors in the indicators for all years in question. Chapter 6 showed the existence of an 
oddity in the marital status distribution in the 1975 census, compared with the other census years. There 
appeared to be some problems in the classification of marital status in this census.
Evaluation of census coverage using calculated annual rates of growth in Chapter 4 yielded no substantial 
under-enumeration or over-enumeration of the 1960, 1970, 1975 and 1980 censuses. The exceptions are 
Western Mindanao and Central Mindanao where civil disorder might have affected the quality of census 
enumeration there. In the same chapter, a detailed evaluation of the 1960, 1970,1975 and 1980 census data 
for age-misreporting errors using Myers’s index, revealed age heaping to be not as bad as that observed in 
Indonesia and most African countries; age ratio analysis uncovered reasonably accurate age-reporting at 
age 50 years and below but quite intense age heaping at ages 55 years and above. However, grouping those 
single ages 55 years and over into standard five-year age intervals, which were the groupings adopted in the 
generation of life tables, minimized the age-misreporting bias, with both the census and registered deaths 
data.
In Chapter 8 a critical examination of the 1983 NDS birth history data for errors such as omission and 
event misplacement of dates of births uncovered omission errors confined to the oldest cohort (women aged 
45-49 years) and slight misplacement of dates of births towards the date of the survey by the cohort aged 
40-44 years. However, the extent of these errors appeared not to cause a distortion so great as to affect the 
validity of using the birth history in mortality analysis and of measuring Philippine mortality and fertility 
changes.
The above data assessments demonstrated that Philippine data sources are not always as poor as they are 
often claimed to be. Demographic, socioeconomic and health-related data, when correctly handled and
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appropriately adjusted can produce valuable results. Specifically, the knowledge of the degree of 
completeness and accuracy of data collected in the Philippines offers a reliable basis for proceeding with 
the assessment of Philippine mortality conditions and lends plausibility to the collected data. However, the 
volume of work necessary before arriving at sensible results evident in the thesis suggests the importance 
of strengthening statistical services at the national, regional, provincial and local levels in order to improve 
the quality of data collected for a better understanding of the demographic, social, economic and cultural 
aspects of life in the country.
10.3. Constructed life tables
The life tables produced in this thesis for 1960, 1970, 1975 and 1980 are tools for re-examining 
Philippine mortality trends, and in analysing covariates of mortality, using provinces as units of analysis. 
They also help in seeking some explanations of the observed pace of mortality change. The resulting 
national levels are comparable with independent estimates, and the life expectancies at age 20 are in the 
expected direction of constancy or slight increase over time. Chapter 6 revealed that the mortality levels so 
derived produce meaningful trends and are consistent by province, region and sex. In effect, there are 
strong reasons to believe that these constructed life tables are adequate representations of the mortality 
experience of the country at the provincial, regional and national levels; and are also useful analytical tools.
Chapter 5 showed close correspondence of the constructed life tables in this thesis to the United Nations 
Latin American pattern at all ages and to both the United Nations Latin American and the Coale-Demeny 
West family at childhood ages. Two conclusions can be drawn from this finding. One is a further support 
for the plausibility of the life tables. The other is that the United Nations Latin American pattem best 
represents Philippine adult mortality and that both the United Nations Latin American and Coale-Demeny 
West patterns fare equally well as representations of Philippine childhood mortality, except for Mindanao.
Nonetheless, while these model life tables could very well represent total Philippine mortality and 
mortality in some regions, the fact that the Mindanao regions emerged as outliers implies that model life 
tables could not be uniformly used for all the sub-national areas. Another important point is that whenever 
they are feasibly and plausibly generated, current life tables are always preferable to model life tables. 
Current life tables are actual empirical descriptions of mortality of the population.
10.4. Mortality trends re-examined and their explanations
The methodological issues raised with respect to change in expectation of life at birth as a measure of 
mortality change are not seriously present with Philippine data. A re-examination of national trends, using 
the average annual increments in life expectancy, geometric mean of age-specific death rates and temporary 
life expectancy from birth to age 75, and examination of adult mortality by sex have consistently confirmed
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that the long-term mortality reduction, regardless of sex before 1960, subsequently slackened except for a 
spurt in improvement of female survival during the late 1970s. The recent decline in mortality of 
Philippine females surpasses the pace of female mortality decline in Costa Rica, known for its remarkable 
mortality reduction over time in the absence of rapid economic growth, and in the newly-industrialized 
countries of Asia (e.g. Hong Kong, Singapore and Taiwan). Both the 1978 RPFS and 1983 NDS 
supplement the life table data. Both surveys demonstrated that direct estimates of infant and child mortality 
decreased fairly rapidly from around 1950 to 1960 but plateaued thereafter, again except for a spurt in 
female infant and child mortality during the 1970s.
Analysis of economic trends in Chapter 6 gave evidence of some coincidence between mortality and 
economic trends, indicating the need to examine the mechanisms through which mortality and development 
are intercorrelated. The 1960-1970 decade was a period of deceleration both of mortality and economic 
change. Despite the short-term revival of the economy in the 1970s, male mortality decline continued to 
decelerate. Only female mortality decline accelerated during the short-lived economic recovery.
Chapter 6 revealed that the resulting life tables reflected a male mortality disadvantage over females, 
peaking during early adult life. The analysis also demonstrated that marital status differentials were more 
pronounced among Filipino males than Filipino females, with the single and widowed experiencing higher 
mortality than the married. Widowers have higher mortality than widows, which suggests that widows are 
likely to adjust faster and to be emotionally stronger in accepting the loss of a partner through death. The 
difference in mortality experience by marital status increased with age for both men and women. Chapter 7 
indicated that it was the developmental and health-related factors that were more influential on male 
mortality, consistent with independent findings on analyses of causes of deaths of higher male than female 
mortality due to communicable and degenerative diseases over time. The increasing male disadvantage 
with decreasing female mortality is possibly due to the influence of development and health-related factors, 
and may have resulted from the less favourable trend in male adult mortality on both communicable and 
degenerative diseases.
Analysis of the patterns of change in the relationship of development factors (proxied by availability of 
roads and literacy) and of health-related factors (indicated by access to safe drinking water supply) with 
mortality, and of changes in these development and health-related factors in Chapter 7, established that the 
influence of these development and health-related factors and of the structural shift were not significant 
during the 1960-1970 period. The structural shift refers to factors not considered in the analysis, such as 
social policy measures, technical changes, international health and vertical governmental health programs 
or improvements in personal health services. The positive sign of this structural shift variable during this 
decade suggested a decline in life expectancy, further implying that mortality conditions were really bad 
during this period in the Philippines. These are some explanations of the slackening overall mentality 
decline and constant level of infant and child mortality during this interval.
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During 1960-1980, changes in the effect of road density were more dominant than the effects of structural 
changes. The estimated average amount of change in life expectancy due to changing influence of more 
roads at the provincial level during this period was about four years, doubling the average amount 
attributable to changing influence of factors omitted from the analysis. However, such changes were not 
indicative of fast improvements in the construction of roads but of selective implementation of the program 
related to this factor and possibly sharp reduction in the effects of the factors not explained in the analysis, 
thus enlarging further the gap between the rich and poor provinces and which may have led to the 
slackening male mortality decline since the 1960s.
During the decade 1970-1980, the role played by structural changes was more prominent than the role of 
changes in the effect of the indicators. The estimated average amount of change in life expectancy 
attributable to the effects of factors not considered in the analysis, i.e. in the intercept or structural shift 
term was about three years, one year higher than the amount attributable to changes in the effect of safe 
water supply, with a larger amount of change likely to occur in poor areas than in rich areas. What might 
these structural changes be? One possibility is improvement in personal health services by females, 
possibly because of education. In the search for the ‘best’ description of the development-health-mortality 
linkage, literacy was found influential on female mortality but not on male mortality. Literacy may have 
been a strong factor, especially for females in the implementation of primary health care. This may explain 
partly why female mortality decline accelerated in the 1975-1980 quinquennium. Had literacy been 
derived separately for males and females, a clearer insight would have been gained. The hypothesis that 
the increase in female education is greater than that in male education, and therefore there is a stronger link 
between literacy and female survivorship and an increasing gain in female longevity during the most recent 
period, needs to be further studied before definitive conclusions can be reached. This requires separate 
model specifications, which are beyond the scope of this thesis.
10.5. Covariates of mortality
The evidence from the analyses of covariates of mortality in this thesis, using several units of observation 
and models, points to the importance of development or socioeconomic, medical or public health or 
health-related, demographic and proximate factors.
From the province level analyses of 1980, 1970 and 1960 data and within the explanatory framework 
used (Chapter 7), development (as measured by road density, motor vehicles, electricity and literacy) and 
public health (as indicated by safe drinking water supply, toilet facility, midwife and physician) emerged as 
the ‘best’ predictors of mortality. However, inequalities in these indicators between provinces accounted 
for variation in survival in the Philippines, differentially for males, females and for infants over time, 
implying the need to reduce such inequalities.
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The dominating factors in explaining mortality changed over time and the pattem of dominance differed 
by type of mortality indicator. In 1960, the ‘best’ covariates of life expectancy at birth were, for both sexes 
combined and males, only communications factors (as measured by road density and motor vehicles), and 
for females, a balance of communications (road density) and health (toilet facility); and of overall infant 
mortality, also a balance of communications (road density) and health (safe drinking water supply). In 
1970, the ‘best’ determinants of life expectancy at birth were dominated by, for both sexes combined and 
males, health factors (safe drinking water supply and toilet sanitation), with just one communications factor 
(road density); for females, communications and education factors (road density, motor vehicles, literacy) 
with use of midwives as the only health factor; and for overall infant mortality, communications and 
education factors (road density, motor vehicles, literacy) with use of physicians as the lone health factor. In 
1980, the ‘best’ correlates of life expectancy at birth were, for both sexes combined and males, an equal 
representation of communications (motor vehicles) and health (safe drinking water supply); for females, a 
dominance of communications and education (motor vehicles, electricity, literacy) over health (safe 
drinking water supply); and for overall infant mortality, pure communications and education factors of 
motor vehicles and literacy. Clearly, development, with its three interrelated dimensions (communications, 
education and health) is very important in elevating life expectancy of both males and females and in 
reducing infant mortality. Although they are remote from the causal chain leading to survival 
improvement, they are factors that require equal attention. With a continual process of competition 
between health and other development options in the Philippines, the persistent impact of communication 
facilities on life expectancy and on infant mortality, provide insights into the types of programs to be 
designed to effect changes in health and mortality levels.
A consideration of variations in mortality from birth histories revealed richer and clearer insights. 
Chapter 9, Section 9.7 discusses in detail the main findings and their corresponding specific research and 
policy implications. The broad conclusions and implications are as follows.
Results were consistent with the socioeconomic, demographic, clinical and epidemiological literature of 
the dominance of demographic factors (as measured in this thesis by the length of the preceding birth 
interval, birth order and maternal age at childbirth) during infancy and the prominence of socioeconomic 
factors (as proxied by household income and maternal education in this thesis) and health related- 
environmental factors (as indicated by toilet sanitation) at later childhood ages. The other variables, 
housing quality and source of drinking water, had net independent effects, although less important than the 
above variables in the final models. According to the analytical frameworks used, the ‘best’ predictors of 
neonatal mortality were the length of the preceding birth interval, maternal education, birth order and 
maternal age at childbirth; of post-neonatal and child mortality the length of the preceding birth interval, 
birth order, household income, mother’s education, time period of birth, maternal age at birth of child, toilet 
sanitation and housing quality; and of overall infant mortality a similar set of predictors to post-neonatal 
and child mortality, excluding housing quality, and instead including source of drinking water.
331
Given the crude measurement of preceding birth interval, as it included interval between marriage and 
first birth, and the variable referring to time period of birth, which is not open to manipulation by policy, 
their effects were not interpreted and were regarded as controls in the analysis. Effects of the ‘best’ 
covariates of infant mortality and its components and child mortality, which are subject to policy 
interventions, indicated several varying patterns.
With respect to the two emerging maternal demographic covariates, effects of birth order were negative 
on neonatal, positive on rich-child, J-shaped on post-neonatal and poor-child, inverted J-shaped on overall 
infant mortality. Effects of maternal age at childbirth were inverted J-shaped on neonatal, post-neonatal 
and infant mortality but inverse on child mortality, suggesting that older women are more experienced than 
younger women in caring for an older child to prevent child loss through death.
Regarding the only two ‘best’ socioeconomic covariates, household income has no effect on neonatal 
mortality but is inversely related to post-neonatal, overall infant and child mortality implying the 
importance of increasing the purchasing power of the poor. Its significant interaction with birth order and 
maternal education and toilet facility in relation to child mortality, did not affect its clear independent 
negative effects. Maternal education is negatively associated with child mortality, at any age, although 
non-monotonically, indicating its importance in its own right in the Philippine setting. However, while its 
inverse effects on post-neonatal mortality are direct, its effects on neonatal mortality depend on the size of 
preceding birth interval and maternal age at childbirth; its effects on overall infant mortality depend on the 
source of drinking water and toilet facility and its effects on child mortality depend on the household 
income and toilet facility. That is, among those with unsafe sources of drinking water at any given level of 
toilet facility and among those with safe sources of drinking water, but with at least some toilet facilities, 
the higher the education of the mother, the lower the infant mortality; but among those with safe sources of 
drinking water but no toilets, those whose mothers have the highest educational attainment, are likely to 
experience the highest infant mortality. Similarly, while the expected net negative effects of education at 
any given level of income and at levels with at least some toilets were evident, among those with no toilets 
and very low household income, those with college educated mothers have the highest child mortality. 
These patterns suggest that formal schooling alone will not lead to reductions in overall infant and child 
mortality. Among the disadvantaged group, what matters appears to be income and public health. If the 
mother is highly educated but has a meagre household income and an unsanitary environment, the child she 
bears is likely to be exposed to higher risks of infant and child mortality.
Turning to the three health related-environmental ‘best’ covariates, poor housing characteristics are 
associated with higher relative risks of post-neonatal and child mortality. No toilet facility means higher 
relative risks of post-neonatal, overall infant and child mortality than some toilet facility, irrespective of the 
levels of maternal education and source of drinking water in relation to the overall infant mortality, and of
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household income and maternal education in relation to child mortality, the other significant predictors with 
which it interacts significantly. It is the measured effects of source of drinking water on overall infant 
mortality that displayed contrasting patterns, with those with unsafe sources of water supply more likely to 
experience lower infant mortality than those with safe sources of drinking water supply in most levels of 
education and toilet facility. This suggests that source of drinking water, in itself, may not be the main 
mechanism operating, but there may be other important related factors, like behavioural practices of boiling 
water from unsafe sources, the manner of transport from the source to the house and of storing the water, 
when the source is a public faucet or deep artesian well, and the possibility of contaminated pipes. 
Nonetheless, it was shown from the cross-tabulation of infant mortality by maternal education and the most 
detailed categories of source of drinking water supply, controlling for urban and rural residence, that infants 
of more highly educated mothers, who are more likely to afford tap water inside their houses, are likely to 
experience lower infant mortality than those with other sources of drinking water, irrespective of whether 
they are in urban or rural areas.
With respect to the importance of the proximate factors, the thesis demonstrated the insignificance of 
prenatal care, place of maternal delivery and birth attendance. The apparent irrelevance of these proximate 
variables may be because they are not sensitive indicators, and because if prenatal care is sought and if 
there are prenatal problems diagnosed, the effective care and attention to such problems may not be as good 
as in developed countries; because of the likely predominance of high-risk cases from the poor majority 
delivered in clinics or hospitals; and because of the generally good performance of traditional birth 
attendants, mostly in the rural areas. The other proximate factors, breastfeeding, immunization and food 
supplementation, were found to be strongly related to child mortality but their measured effects may be 
largely attenuated through the circular causation and censoring problems not taken into account in the 
analysis. To quantify their genuine effects calls for appropriate model specifications, a potential area for 
further inquiry. At any rate, these findings suggest further improvements in the implementation of these 
programs nationwide.
Meaningful patterns, although less clear, can also be obtained with crude measures of child mortality and 
with slightly inappropriate units of analysis. With mothers as units of analysis and child mortality crudely 
measured by simply forming two groups of ever married women, those with dead children aged 0-4 years 
and those without, a composite index combining mother’s education and source of drinking water, 
household income, household composition and toilet facility were significant in the analysis of variance 
and multiple classification analysis.
Although much more data and further research are required to enhance a better understanding of the 
covariates of mortality, what has been accomplished in this thesis is to shine a spotlight on one area of the 
whole truth with respect to Philippine mortality in changing times. It provides a clear identification of the
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groups at higher risk of mortality, be it overall, neonatal, post-neonatal, overall infant and child. Effects to 
reduce the gap in mortality between such higher risk groups and lower risk groups are indicated to effect 
further mortality reductions.
10.6. Concluding remarks
Overall, the rigorous examination of the quality and plausibility of Philippine data, provided confidence 
in reaching conclusions with respect to Philippine mortality in changing times. While other countries have 
undergone dramatic rises in economy and survival, the Philippines has decelerated in economic 
performance and has followed a path of an ensuing plateau in infant and child mortality levels, a 
deceleration of male mortality decline, and a temporary lull then an acceleration of female mortality 
decline. Explanations of these mortality trends lie in the absence of improvement in the structural shift 
(factors omitted in the analysis) and development and health variables considered in the analysis, during the 
1960-1970 decade, the greater role of the health factors during the 1960-1980 period and of the structural 
shift during the 1970-1980 decade which may been reflected in the increasing adult male mortality, 
especially in communicable and degenerative diseases since 1960. The changes which have occurred are 
likely to have enlarged further the gap between the affluent and non-affluent provinces and the persistent 
great inequality in mortality, at any age, among Filipinos according to their demographic, socioeconomic 
and health-related characteristics.
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